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EDITORIAL

+

The Conference this year proved a most enjoyable and
useful function, attended by a record number of chemists.
Judging by the commenis received by the Conference Com-
niittee, its efforts seem to have been crowned with success,
to which our Australian visitors made o notable centribution.
The number of papers provided was sufficient for eight
sessions; two series of papers were read simultaneously to
large and appreciciive audiences. The exhibitors of appcrra’tus
and books. report good business.

Al these factors seem to add up to a very sat1sfcxctory
Conlerence, but we have our doubts.  Prof. Waoarley gave
expression to some of these in the General Meeting when he
referred tc the poor delivery of many of .the speckers in the
various sciendific sessions. The material was often good, but
heavily discounted by the audience because of the sirain
involved in listening. This criticism applies to speakers from
all branches of chemistry—even University lecturers. We our-
selves were rudely shocked to find our voice unsuitable for .
broadeasting, and it seems that if chemistiry is to get the public
recognition we all feel it should, many of us must have some
training in public address to worthily represent it. A minor
feature was thai few spedkers-seemed to have prepared them-
selves so that their papers were delivered in the time avdil-
able. The.result was that many transaressed badly on the
time which should have been available for.discussion: others
left cut sections of their prepared notes, which at least upset
the balance of their efforts.

The Conference Committee indicated ic Chairmen of
Symposia that papers should indicate the speakers’ own work
rather than réviewing the overseas literature. In this the
Commitlee must feel a little disappointed. Too many papers’
had little reference to work done in this country, and some
could have been delivered by people whe had done no experi-
mental work in the field at all. While many speakers must
refer to overseas work in discussing their own, we feel that the
audience is more concerned with the latter then the former,

.
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which is less likely to help workers in the various fields, includ-
ing the specakers themselves. This would apply even (and
perhaps more so} if the work were incomplete.

Cur ideal paper must therefore meet three criteria: it must
be well delivered, {it neatly inlo the time available, and refer
to the speaker's own work. It may be that one or two speakers
should be asked to deliver reviews of about an hour's duration
on selected topics. at future conferences, or that reviews are
less suited to reading than to publication in a journal such
as this one.

PROFESSOR L. H. BRIGGS

The first award of the Imperial
Chemical Indusiries Prize has been
made to Professor L. H. Briggs of
| Aucklond University College.. The
final adjudication was left to Sir Ion
Heilbron, who cabled his decision
with very high praise for Dr. Briggs'
published work. The prize, which is
valued ot 25 guineas, is awarded on
published work in the previous five
years.

Dr. Briggs is an Auckland gradu-
| ate, and after post-graduate work at
Auckland and Massey, he proceeded
to Oxford where he studied under Sir
Robert Robinson, and took his Doctor-
ate. In 1933 he took up the position of lecturer in Crgamic
Chemistry at Auckland, where he has been ever since. In
1941 he obtained the degree of D.Sc. in the University of New
Zealond, and in 1947 was appointed Associate Professor. He
has taken a keen interest in the affairs of the Institule and was
for several years on the Aucklond Branch Committee, being
Chairman ond Delegate in 1942-3. He is at present serving on
the Membership Committee. Professor Briggs is a first grade
Rugby referee and is often seen in action on Eden Park. He is
also an elder in the Presbyterion Church and a profound
student of detective fiction. He recently returned from a very
strenuous tour abread. During the Cenference, he was unfor-
tunately taken sericusly ill, and has since been in hospital, but
is now recovering.
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MR. H, H. EDWARDS

At the last meeting of the Council, Mr H. H. Edwards was
elected {o the Fellowship on the advice of specially appeinted
assessors. Born in England, he came to New Zealand in 1921,
and until 1943, was chemist tc the Auckland Farmers’
Freezing Co. In that year he founded, in conjunction with
Mr Morcom Green, the firm now known as Morcom Green
and Edwards at Onehunga, and has been in charge of the
{echnical side of the firm's operations. During the war notable
work was done in the momuifacture of naphthencies emd heavy
metal scaps for the preservation of textiles and for petrol thick-
eners for military wse. They are now manufocturing paint
driers as their main product. Mr Edwards has been an Assoc-
icte since 1932.

DRT. S MA .

Chemisis in New Zealand, particul-
arly those directly concerned with
fundamental research will be inter-
ested.in the arrival at the Chemistry
Dept., University of Otago, ¢f Dr T. S.
Ma. Dr Ma has been appointed as
lecturer in micro-chemical cmalysis
there, bui although he is stationed at
Otago, the analytical services will be
available to the other University col-
leges and research groups in the
special schools. Although the prim-
ary purpose of the appointment is to
provide for the elementary micro-ana-
lysis of organic compounds, Dr. Ma
will set up a complete micro-chemteal
laboratory, dealing with organic oand inorganic analysis,
‘micro-techniques in chemistry, the use of polarography, spec-
froscopy, etc.

. Dr Ma graduated Ph.D. from Chicago University, after
which he held a position for several years in charge of the
microchemical laboratory at that university. Following that,
in 1946, he returned io Ching, taking up o post as Professor of
Chemisiry at the National University ot Peiping. When the
advancing Communists took over Peiping, Dr Ma became
visiting Professor at Lingnan University, Ccnton, and he left
there in July io come to New Zealand.
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GOVERNMENT RESEARCH AS AN AID TO SECONDARY INDUSTRY
Public Address deliverad at the Annual Conlerence, August, 1949,

By DR, L.W. WARK, C.S.IR.O., MELBOURNE

The earliesi scientific research, upon which indusiry is ultimately based,
and upon which present-day research is also based, was done by men who
sought only to satisfy their own curiosity. Mosily they were ignored by
society or regarded as eccenirics, but some, like Copernicus and Galileo, were
actively persecuted as enemies of existing social systems. Never wera the
pioneers of science supported by governments. [t is true that some, like
Leonarde da Vinci, enjoyed the paironage of powerful men, which patronage
might be regarded as the precursor of governmental support- for séientific
research. The Royal Society of London, {ounded about 1660, was the first
group of scientists to receive official recognition in Great Britain—s sign of
increasing interest in scientific research. The appoiniment of John Flamsteed
as “astronomer observator” in 1667 by Cherles 11 was perhaps the first
official appointment of a scientist. Incidentally his stormy life suggests that the
position was no sinecure. N

Under the handicap of the indifference of the ruling classes science devel-
oped but slowly until the industrial revolution of the 19th century. Some of
the few who had studied and developed science for its own sake lhen found
themselves able 1o apply their knowledge in improving industrial processes
and evolving new ones. Others who, under older regimes, woild nol have
been asble to indulge an interest in science, siudied in the universities and
want into industry. Progressive companies sought their services: unprogressive
companies passed out of business. Already science was sounding the death-
knell of industrial inefficiency.

Soon governments began to realise ihat countries which were to lead the
world in industrialisation must apply scientific facts and methods in lechnical
manufacturing processes. Often the rulers of the people were the leaders.
of industry as well; they put their ideas into practice privately, without
softing up governmental laboratories to assist industry. Science adwvanced
rapidly, but the first World War found both Britain and U.S.A. unprepared
io meke the full use of science upon which speedy victory might have been
based. To both couniries came a realisation that industry must turn more io
scionce if it were to flourish, but in the years which followed they adopled
different methods 1o achieve this objective. These will be considered later.

Nowadays it is agreed in all progressive countries tha! governmental
research should supplement what is done by industry and the universities.
There is by no means [ull agresment as {0 how far governmenis should go.
I have my own views on this matier, which will become apparent as I progesd,
but [ must emphasise that they are purely personal. They are not necessarily
shared by my colleagues in the Australian C5.IR.O. ’

It may be helpful if, at this stage, I state what I propose lo discuss in
this address. Firstly, I shall develop the theme that industry dces benefit
from research. Secondly, [ shall deal with the question of what industry
does to provide for its own research needs. Thirdly, I shall come to the
very coniroversial lopic of how far governments should go in spongering
research tc help industry, which necessarily varles from country to country.
Finally, T shall aftempt to support my viewpoint by referernice to some of the
wark being done in my own Division of the C.S8.1R.O.

Does industry benefit from Research? There are always some people who
claim that science-causes mere disruption than it is worth, .and that the com-
munity in general, and indusiry in particular, would be better off if scisntists
were discouraged or even forcibly prevented from doing furiber research.
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I you were the owner of & rubber plantaiion in New Guinea you might
be inclined to agree wilh them. Chemists and chemical engineers would then
be threatening your business. Already they have made synthetics which are
as good as natural rubber for mos! purposes, are better for others, and only in
a few products, such as large tyres, are inferior. They produce their synthetics
al compelilive prices, and in the leboralory they are Irying to meke tailor-made
synthetic rubbers ipr every purpose.

But before we egree to banish him, let us consider the case for the syn-
thetic chemist. When Japan smbarked on what she regarded as a sale war,
she speedily took possession of ninety per cent. of the rubber plantations of
the world. Since you cannol fight a modern war withoul rubber, it seemed
to her rulers, no doubt, that all they had fo do was hang on to the plantations
and wait for the Allies to wear out the tyres they possessed and the few
replacements per‘vehicle that could be mede from the stockpile. Théy made
a fatal miscalculation, in that they ignored the capacity of American scientists,
industrialisis and lechnolegisls ic achieve the near-miracle of producing syn-
thetic rubber o the exlent of one million tons per ennum in an incredibly
short time and, what is more imporiant, exacily to schedule. The stockpile of
natural rubber never disappeared completely, and with the supplies obtained
from Ceylon there was always sufficient lo provide a small but essential
amount for use in'the production of large sized tyres. Thus the 'synthetic chem-
ist, though he may now threaten your plantation, saved your country from
invasion, end even played a decisive pert in helping the Allies to restore your
planiation to you. U you are & wise planter, you will have joined with other
plantation owners, and will be supporting the excellent research werk now
being done with a view to improving the properties of nelural rubber and
finding new uses for it. DBecause of this you wili prebably weather the siorm.
Meanlime the research men in both camps are giving to the workd hetter
producis than were availabie in the pre-war era.

All of us have a better standard of living than corresponding people of
any preceding. generation, ai least wilh respect to melerial things. It would
be still higher but for the less of production in consumér geods during the
war. Please do net delude yourselves that the irades union secretary, the
politician or the seconomist gave you the advaniages of slectric light, radic,
nylons and the aulomobile, They were made possible by ithe alliance of
science with indusiry, as was also your shorier working week, your purer food
and improved sanitation. There are now more people in the world 1o be fed
and clothed than eover before; but for the advances that have come irom
research, the standard of living would be falling sieeply, rather than rising.
So keen an cbserver as H. G. Wells has described the researcher as the
keéy man of the New World, ’

You are thinking, perhaps, thal these generslisations are all very well,
but as the owner of a business of moderate size, you would like some evidence
that research would pay you. 1 am afraid that I cannot give you an assurance
on this peint. True research involves some element of gamble for the backer,
and adveniure for the researcher. If supporied for a sufficient period—which
may be some years—research will pay rich dividends in & sufficient numbker of
cases to make it highly profitable on the average., On the other hand, lhe
skilled fechnologist will always earn his keep; his function is to apply well
established scientific principles to the processas with which he is concerned;
to keep abreast oi scientific and technical developments in his field, and to
see that, where it would be economic to do so, they are applied. Thus the
small business man can always aHord the technolegist, the large business ithe
research man. Oflen, of course, the technologist undertakes some research
and the research man turns technologist for a time.

The catering firm of Lyons of London begen a research departmenlt in a
smell way in 1918, with a toiel staff of four. You mey suspect there would be



118 Journal of The New Zealand Institute of Chemistry

.

little scope for scientific ressarch to incréase the dividends of a caiering firm.
If so, you are wrong. Within three years the success of the department had
led -io an expansion of staf lo well over twenty, and in eight years to 72!

Nearer io New Zealand, the lirm of Taubmans, Sydney, manulacturers of
paints and related products, had a research staff of two qualified men in 1939,
By 1946 there were 11, and by 1949, 22. Meantime Lhe total technical siaf,
including the research staff, had grown from 12 to 58.

It is well realised in America thal research is esseniial to survival. The
Eastman-Kodak Company’s budgst for experimental purposes grew from almost
nothing in 1912 to $5,000,600 per annum in 1941. For that year, research
tock nearly 25% of profits. The American Administration’s key man of science,
Professor Karl Compton, has urged that all companies in his country should
spond 2 per cent. of their gross esrnings on research, a’ figure well below
that provided by the leading chemical firms.

Coming to my second question—how far does industry help itseli— mus!
draw & sharp distinction between industries that have been founded during the
last century and those which have thelr roots in antiquity. The new industries
owe lheir inception to laboratory work; they have always leaned heavily on
research and will continue to do so. As an example, one might tite the
Plastics Industry, wherein sach group conducts a huge amount of research
work, and where fierce competition is an ever-prasent spur to progress. While
it is not generally realised, the firaditional industries alsec owe their existence
to research, but of & far less formal type. The tanner of today has inherited
the contributions to his art made by countless experimentalists of by-gone
ages, men who made their experiments withoul the principles of modern
science 1o quide them, but who, nevertheless, discovered in the aggregale
a vast amount of information about leather and tanning. The fanner and the
fellmonger, the foundryman and the brewer, are therofore not so likely to be
aware of the need for research as the manufacturer of plastics or radios:
nevertheless, he has just as much to gain irom the effeclive use of science.

It would be unwise to generalise concerning the amount of research done
in different countries in different industries, or in different companies within
those industries. Nevertheless, there are some broad trends to which I shall
refer, starting with U.S.A. and working gradually round the world to ths
western side of the Pacific. 7

The big companies of U.S.A. spend huge sums on research, They have
olaborate central laboratories where the more basic research is conducled, and
small ressarch laboratories at each plant. They let research contracts io the
universities. They are in the market for every new lype of instrument or
equipment and their pilot plant is superlative. Many of them, for obvious
reasons, are not prepared to sponsor research for which there.is no apparent
application in their field of business. As the universities have reduced their
own fundamental research programmes—owing to decreased purchasing power
of the dollar—ihere is a danger that the country may be forced to rely., sven
more than in the past, on the basic research dorne in other countries. America
has never led the field in pure research, though she has lapped it several
times in technological research, facts well illustraled in the evolution of the
atomic bomb.

This denger is recognised by some of the leaders in industry and science
and they are wondering why & country with such rescurces, and which spends
so liberally on research, has not produced more Nobel Prize winners. My
own view is that there hes been no general realisation that the methods
adopted to promote efficiency in production—which have been extremely
successful—are unsuitable when applied to research. Bustling and first-rate
research are.incompatible: . so are timeclocks and research: even more so are
the demand fcr guick results and research. Until America realises thai the
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firit-raté researcher has the temperament of an artist, ils major successes
will continue to lie in the spplication of the ideas of cutside scientists. Under
the preseni system the research man furns to the iype of project that will
be certain to give him a minor success, rather than tc undertake the adven-
turous research which may give him a major one. In a world forever striving
for security, surely it is the privilege of science to keep alive the spirit of
adventure.

For the company not big enough to set up its own research laboratory,
Research Foundations have been eslablished in several States. Soms, such
s the Mellon Institute of Pitisburgh, and the Armour in Chicago, are world-
famed. American industry is behind these Foundations and the universities
like 1o be agsocialed with them. In general they are non-profilmeking and
are heavily endowed. A company can establish a fellowship [or the investi-
galicn of an approved problem. The company owns the resulls, and any
palenis erising from them, though the Foundalions like to publish the results
by agreement with the sponsor. The minimum contract is for one year, which
emphasises the fact that American companies regard it as their own job to look
after-their day-to-day problems—a point | would ask you to nole especially.

There is "an insidious growth of indusirielly sponsored work within the
Universities and leading Institutes of Techriclogy. The short-larm beneliciaries
. —the institutions themselves and their staffs—claim that there is no harm in
this, but there are some who see danger shead and who steadfastly refuse to
¢limb aboard the bandwaggon. Both in England and America are many
professors whose consuliing fees far oxceed their salaries. They make a
good case for themselves. Are they not keeping in louch with indusiry and
choosing projects that will assist it? Are they not eslablishing contacts that
ensure good pesitions for their graduates? The Universities, impoverished by
inflation, their staffs left behind in the siruggle against the cost of living, and
the companies providing a siarvation wage for the Ph.D. students doing wvalu-
able work for them, sre both salisfied. Yet year alter year the Universilies
slip iurther under the thumb of the companies; year. after year their research
becomes less disinterested; yeat after year there is more pressure on the will-
power of those who resist. A . reasonable amount of this sort of thing is
desirable, probably necessary, but in my opinion it has gone too far in many
institutions both in U.S.A. and England. We must strongly oppose a drift from
the free research of the endowed University to the controlled research of the
.dependent University.

America is very much pre-occupied with defence. It plans to set up a
supreme body which will conirol the allecation of additional research funds,
and there has been much discussion as to the form of. control thal should be
exercised by 1he people over the spending of this money, with a three-
cornered baltle between scientiats, civilians and the Services in tha background.
Though the Government has its own civil and defence laborateries, much of the
work proposed—whether delence or civil—will be done by lefting contracis
io Universities and to Indusry. There is again a danger that the Universities
may lose some of their independence, particularly if they accept coniracts
for secret research, but the tendency is to accept the position thet if this
work is not done by those most able lo do it, wherever they may be. the nation
may lose its independence. On the whole it is deemed expedient, therefore,
to sacrilice minor freedoms to preserve major ireedoms. There are many, on the
other hand. who contend that once a nation starls on this course it is
doomed anyway. ’

Across the Atlantic, in Great Brilain the Research Association replaces
the Research Foundetion. This has both advantages and disadvantages, though
the worst of the iaftar might have been avoided, and have indeed bean avoided
in the more enlighiened Research Associalions. In the Research Assccialion
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the {irms comprising an industry jein together io set up a research organiza-
fien to serve them al; when sufficient agree the Government insists on all
firms in the industry coniributing, and itself subsidises the Association through
the D.8.LR. There are now nearly forty Research Associalions in Great Britain,
covering such widely differing fields as nen-ferrous metals, leaihejr, laundering,
coal, wool, iron and steel, and cotton. :

.Indusiry likes these Reseerch Associalions. They do what it wishes, for
the governing board of sach is elected mainly from the industry it serves.
Their policies naturally vary widely buf, in my opinicn, some put far too much
effort into solving the specific problems of individual companies, and are left
with insufficient resources to tackle the major common problems, or to do
the adventurous type of work that will lead to revolutionary advances. It is
just these that Industry needs in England—mot minor improvements thal will
reduce cesis by a fraction of one per cent.

May ! recall the fact that the leading Research Foundstions of America
will not undertake work on the minor problems of industry. They expect a
company to employ its own technical staff, and to solve its “housekeeping”
problems on the spot. In my opinion the most useful service a research director
can do for a small company is to persuade it to- employ its own technical
staff. For one cannot have sclerce in industry without the scientis{ in
indusiry, nor sound technology without the technologist. It is not easy to
persuade the nen-lechnical manager that this is & sound policy, but it is worth
the effort. I fear it is not the policy of some Research Associations to do 80,
for they like to be able {o point to numbers of instances where they "have
given help and advice to the units of the indusiry they serve. This may be
sound in the jirst stages of development, but should surely be unnecessary
when sn Associalion has come of age.

in Englend industries are concenirated geographicaily — cotton sround
Manchester, wool around Leeds, pottery around Stafford, and so forth. Naturally
the Associations have placed their laboratorios close to the industries they
serve, though some, like Iron and Steel, have branches in several cities. |
have no quarrel with this, but I do think it disastrous to put a research labora-
tory of narrow ocutlook in splendid isolation on.the outskirts of a city ar in the
country. To remain virile, an Association whése men are thinking primarily
about one material, needs the broadening atmosphere created by men of many
interests. Thus I consider that the British Research Associalions would be
doing better work had they been placed in groups, or had they been erecled.
alengside the Universities. The latter alternative would have been good for the
Universities also. K 1 have learned anything from years of close association
with both pure and applied research,, it is that applied research flourishes and
continues to flourish only when it is done in proximity to related jundsmental
» work. Mine is a counsel of perfection, I realise, bocause most Universitias
are in the middle of built-up areas and it is difficult to obtain sites abuiling on
them. However, 1 hope this couniry will not make the mistake of astablishing
small laboratories on isolated sites, li was with gratification that I heard.. after
preparing this address, that a group of six research associations has recent]
acquired & common site at Leatherhead, near London. .

“Flease do not think [ have not & profound admiration for the Hesearch
Associations of Great Britain. They have done, and will continue to do, most .
valuable research; their prestige is rising fast. I think ] can see mislakes
in some of their policies, and would not like to se€ them repeated elsewhare.

Many companies in Great Britain have fine research laboratories; America
has no monopoly in this direction. These same companies often support the
Research Associations as well, just as tha U.S. companies with . laboratcries of
their own are among the firmest supporiers of the Research Foundations.

The contrast between America and England is not quite so sharp as [
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have made it. There are some research associations in America, and there is
al--least one Research’ Institute—the Fulmer—in Greal Britain. There are also
strong firms’ of research consuliants in both countries, lhough this phase of
research activily is more strongly developed in US.A., where ihe leading
consultanis maintain impressive research laboratories. -

f have drawn aitention to the fact that some Americans ars ve'ondering
why, having excelled in applied research, they have lagged in pure research.
» Likewise, Sir Henry Tizard and others in Great Brilain are wondering why a
nalion which has excelled in fundamental research has lagged in ils applica-
fion to indusiry. It was the Brilish more than any other race, who made the
basic discoveries that made radar and the atomic bomb such decisive weapons
in ithe Becond World War. Even though Sir Henry pleads for much greater
emphasis on bold and highly skilled engineering, it would be lunacy to allow
this 1o take precedence over jundamenial work: they are equally important.
Scmewhere belween the American and British positions lies the ideal, where
basic discoveries are made, and where they are also speedily applied in
industry, -

In Helland such companies as Philips and Shell have enormous labora-
teries. There are also Research Associations — usually working in associ-
alion with. the Universities — which come under’ the general jurisdiction of
T.N.O., the Dutch counterpart” of the British D.5.LR. For iis size Holland has
excelled in reséarch, as it has in indusiry: the connection is obvious. 1 do
not wish to convey the impression that Holland has found the'ideal; I don“
know enough of lhe research laboratories of that country to generalise, bui 1
did see enough fo impress me most favourably.

Proceeding eesstward, we pass through a battered Germany, where the
- British are siriving io reslore scientific research and where compenies such
as LG. Farbenindusirie are again actively working in restricted and controlled
lields in well-equipped end very lerge laboralories. What is the position
behind the Iron Curtain? It iz impossible to asceriain how much research
is done in the factories and how much in research institutions, bul we do
know there are plenty of the letter. Everything is said to be planned: research
is directed entirely fowards practical objectives. Yet the journals indicale
" that much fundsmenial work is being done. This could mean either that the
planners take a very long view, or that the spirit of curiosity has led
scieniilic workers into intergsting side tracks away from the main irail.

May I make it clear that, except in passing, I am not speaking of what
has become styled as “economic research.”” [ am concerned with research,
the deductions from which can be tested in the laboratory. It is a pity this
same word “research” is used by the historian, the economist and- the
sociologist. Much though I admire some of their work, it is well {o realise
that their deductions lack the decisivensss of science and are nol usually
susceptible 1c picof excepl over very long periods of time. In making
this slatemeni 1 do nol lose sight of the fact that scieniffic thecries are
constantly changing, whereas good experimental work remains forever inviolaie.

I have lried to convey to you that in the aggregete the industries fo
America, Great Britain and Europe spend vast sums on research. To these
must be added the sums spent within the Universities.,and in privately-
endowed institutions. Yet there remains & gap. Even in the U.S.A. and
Canada, the least sccialised countries of all, Government Departments are giving
much aid to indusiry and planning te give more. The U.S. Buresu of Mines
operates Research Laboratories in several localilies where it brings scientific
research lo bear on problems of national importance. Thus it is studying
methods of making liquid fuels and chemicals from coal; it is investigaling the
metallurgy and chemisiry of tianium and zirconium and their compounds;
,it is cbtaining basic thermodynamical data of value to the metaliurgical industry
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in & laboratery that no company could afferd to operate for its own exclusive
use. During the war it:ried many processes for production of aluminium from
ils own ores, which are of lower grade than the import:ad ores used exclusively
by commercial companies; this was necessary in case imporis wera cut off by
submarine action.

The Bureau of Standards, a huge organisation, renders service lo indusiry
in countless ways, not least important being- the mainlenance of standards,
without which indusiry would come to a standstill. The Breau of Agriculiure
has established large research stalions in North, South, East and West, where
long-term research is diracted lowards finding new uses for agricultural products
and farm wastes; chemical engineering studies predominate in these labora-
tories, which are not concerned with the raising of crops but with their
ulilisation. : '

Canada has its National Research Council, which maintains labgratories
_to supplement the research done in Industry and the Universities, India and
South Africa are also rapidly expanding governmental work with similar aims.
And in Australia the past fen years had seen a spectacular increase in the
amount of money provided by the Commonwealth Government for research
io assist secondary indusiry. Prior fo that most of the work of the CSIR.
whag for primary industiry.

Within the British Commonweallh the tendency has been for federal Gov-
arnmenis to set up laboratories following the pattern of those established in
Great Britain,” but fortunately some have allowed greater freedom than is
enjoyed by ihe British DS.LR. Two methods of organisalicn are possible,
and ne country has confined itsell exclusively fo either. You can set up
laboratories on an indusiry basis, or on a scieniific subject basis, or you
can do both. Though England has its numerous Research Asscciations,
affliiated with its D.S.LR., it also has its National Physical Laboralery and iis
Chemical Research Laboratory. Australia’s C.S.LR.O., with its Nafional Stand-
ards Laboratory and its Chemical Division, and its embryonic Section of Metal-
lurgy, has its laboratories devoted to specific industries—Forest Products,
Buildings, Flax, Fuels and so forth. It alse supports the newly-formed Aus-
tralian Leather Manufaclurers’ Research Association. ) .

Couniries with small populations will not find the systems evaolved-in
older and more highly industrialised countries suilable for adoption without
modification. Australia and New Zealand could nof possibly set up Research
Associations for all the industries already served by Associations in England.
Thus, for many years to come, the subject laboratories, exemplified by ou:
Division of Industrial Chemistry, must shoulder wider responsibilities ‘than
their counterparts in England. Under these conditions there is an obvious
danger of them spreading their efforts 1o the stage where they will give little
assistance to any industry.. Qur policy has been to guard against this, and in
doiny so we have been forced, with grest reluctance, to ask the rubber
industry; ameng others, net to press us lo undertake work on its problems
until other more needy indusltries heve been served.

Your couniry, and mine — for our problems ere similar — will use limited
resources betier i we have a clear understanding of the special difficulties cf
small couniries in these mallers. May | spend a few minutes in considerin:
them? .

In the first place, we must graciously admit that for many years to come
we shall have fo accept more than we give. Many of cur companies have
affiliations with oversess companies or groups. These averseas groups usually
maintain effective research orgenisations and the resulis are made available ‘¢
their associates in Australia and New Zealand. [ see nothing _inirinsically
wrong in this, provided firstly, that the price pald for this “know-how™ is
not unfair: secondly, that the group as a whole entrusts a propeorlionate share
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of ils research programme to Ausiralia and New Zealand; thirdly, that the
group does nol chtain an internaiional monopoly, such as existed, for example,
in the aluminium industry some years ago. Monopoly will presumably lead to
a slackening in research' effort; at any rale, aluminium is still produced by
a melhod tha! is exceedingly wasteful of electrical energy.

Qur couniries have unique raw malerials in which no outside country er
- company can he expecled to display much interest. If we are to uilise them
for our own good, or sell them for profit, we shall have to study them, experi-
ment with them, and create a market for products derived from them. Here we
have an opperiunity o make our contribution to the welfare of ithe world;
here we can prove cur resesrch ability and so save ourselves from the
exploitalion thal characterises the trade beiween highly industrialised and
less industrialised peoples. The best protection any nation can have is
ability to meke what it wanis, and this implies abilily in research.

Qur universities are not developed ic the same exleni as those of Europe
and America. They must be built up so that they can do more research and
train more men in research methods. They are more dependent cn Govern-
mental aid then some of the cenires of learning of England and America. It
is tor'be hoped thai in supperiing them, “our Governmenis will be as far-
sighted as that of Great Brilain which, in meking ils granis to the Universities,
does not curtail liberties.

Our gradvates go overseas [or research experience; in Australia any
really first-class graduale. can now obtains the necessary finance comparatively
easily. Those with an interest in fundamental work tend to remain overseas
and the flow in the reverse direciion doas not yet balance this very serious
loss. , We musl strengthen our laboratcries so that we atlract more than we
lose. New Zealand must strive to provide such facilities that the next Rutherford
she produces will stay &t home.

Young couniries, short of menpower and beset with problems, can very
easily make the mislake of demanding immediele practical resulis from all
research work. The bes! applied research is done in close association with
related fundamental research, and it frequently happens thal no further
progress can bes made with an ad hoc invesligation until scme new scientific
discovery is made. Thus the Government shculd be prepared to let its
research men aifack investigations having a practical objective on a sufficiently
fundamental plene. I is as well {c remember that the more jundamental a
research project is, the more industries will it evenlually serve. Thus
research on the properties of surfaces can assist almost any. indusiry; spectro-
scopy is the servant of all. From this point of view the essential difference
between pure and applied research is that with pure research the profits come
later, but are often bigger. The decision as 1o how much pure research can

be afforded is nol easy, but every couniry cen aHord some, and usually
more than it is doing.

it is futile io sel up laboralories without adequale subsidiary services such

&s workshops and libraries. It is still mors futile fo imagine that the efficiency
principles that are successful in production are equally successiul in research.
Naturally, the people who put up the meoney for governmental research, want
it to be speni wisely and ihey expect their auditors to see that it is. A problem
arises here. The audilor must assure himself that each employee works the
number of hours decreed, thet stores records are in order ,and so forth. The
type of inspeclion needed is comparatively simple in a producticn department
in industry, or in an ordinary government depariment, where each day is
rather similar 1o the preceding one. "But il is difficult when the auditer
enlers a research laboratory., An experimen! once slarted may not finish until
* the next morning, and even with all the foresight of which & human being is
capable, this experiment may take such a jurn that new equipment is nceded
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after the stores clerk has left. Furthermore, no two people are doing.the
same thing, and no man does the same this week as last. The human aspect
must be recognised here. What keeps men working? Generslly it is con-
sidered that close supervision is needed where the profit motive is absent.
The research man has an inner spur that makes supservision unnecessary; he
has a compelling interest in his jeb. If he loses it=—and this does happen
occasionally — he should be transferred to another project, or he should leava,
There should be bui one rule for research officers, namely, that a man who
has insufficient self-discipline to adapt himself o a regulation-free envircnment
must leave it.

I have referred to the faci ihat, even with the maximum foresight of which

a human being is capable, a research man cannot foresee everything he will
want. There will be need to buy things quickly, to have them mede quickly.
Unless the normal rules are sometimes set aside ~ such as calling” for tenders
— highly psid officers will waste their time and lose their keenness while
. wailing for equipment. Thus far more money will be lost than if the system
is administered with discretion. U is the efliciency of the organisation as a
whole that is important, not that of a stores system or a workshop. The
first-rate audilor realises this, but the actual-auditing is usually dene by men
who are expected to conform to rules themselves. It is difficult to obtain a
satisfaclory compromise, but some countries have been far more successful

than others.

I have dwelt on these mallers at some length because frustrations arising
from regulations thet are useful in other types of work have completely ruined
the morale of half the government laboratories of the world. It would be better
for a government not lo establish & research laboratory then to set up one
bound hand and foot by red tape. It will finish up with a staff composed
mainly of those who put security before achievement, with a sprinkling of
those so convinced of the importance of their work that they will endure
almost anything to carry on with it

‘Please do not imagine that these remarks are directed at anybody in New
Zealand. Though I hope to see something of your laboratories in the next
few weeks, [ knbw next to nothing about them now, and have not the least
idea how successful you have been in overcoming the difficulties to which
[ have referred. Perhaps I can leave the subject with the remark that ofton
the skilled research man has the lemperamenl of the arlist, and that if you wanl
the best from him you must provide adequate facililies, no requlations, and
above all no direclion, You must judge him by what he accomplishes over a
period of a year or more, and not by what he is doing on this day or that. One
of the most successful research men of industry whom I have known often
arrived for his day's work as the Test of the staff was leaving. For the man
who produces exceptional results, 1 think you will agree that excepticnal
latilude is fully warranted.

You may be interested lo know some of the ways in which my own
Division of Australia's CSIR.O. is attempling to help secondary industry.
First let me menlion work done to assist two industries which may he
described as traditional, the foundry and fellmongering industries. Mast of
Austratin’'s foundries are small and rely on rule-of-lhumb methods for conirol
of their producis. Even overseas, foundries have been slow to adopt sclentific
methods. We began by showing how the moulding operation can be beiter
conirolled by taking greater care in selecting and tosting the sand used for
the moulds. We have demonsirated by suitable standard tesfs .that the sand
can be kept in such a condition that the castings are better and the number
of rejects can be cul down very considerably, In conjunclion wilh the Minas
Depariments of all the mainland States, we have surveyed and tested all sand
deposits within easy access of the {oundries, and have recommended which
deposits are suitable for the different types of moulding. We have recom.

LY
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mended blending where it would be helpful, and have given advice in scores
of instances where foundry operalions have gone awry, This is very practical
waork, not in-any way fundsmentsl, but it is what the indusiry most needs at
present. More . basic research can come later. '

Over a period of years our Biochemistry Section has made a scientific study
of the operations the fellmonger emplsys to recover wool from sheepskins.
Some fellmongers were sceptical whether ‘within a few years the scientist
would be able to find out enough about their industry to be able to suggest
improvements in processes that had evolved over countless generalions. While
& few sceptics remain, the indusiry as a whole was so impressed by the work
done that, within a few years, it imposed a voluntary levy to provide addilional
finance fer the work, and ai the present lime several ccmpanies are festing
on a large scale some of our proposals for improving fellmongering operations.
We are usually consulted about the design of new_ {ellmongery buildings.
There has been a nice blend of pure and agplied research in our work for
that indusiry. .

The Biochemisiry, Chemical, Physics and Crganic, Chemistry Sed¢lions are
all making subsiantial contributions to the Organization's wool research pro-
gramme. The first two are studying the ullimate composition of the wool
fibre and aftempting to find out how it is groduced by the sheep. The know-
ledge acquired may be expected to find applicstion in improving the proper-
ties of the fibre for the texlile trade by chemical or physical treatment, and in
iellmongering—for in the latter the aim is to separate the wool from the pelt

ai the sile of generation of the fibre with’ as litlle damage as possible to either,

Australia’s sheep produce 50,000 tons of wool wex each year. Some is
recovered in the scouring operation, but much runs io waste. Lancline js
the bestknown product, but a “high-priced chemical, cholesterc]', is now made
from it in apprecizble quantity. Cur resvarch men are now striving 1o
identify and separate all the constiluents of the wax, 1o study their properties,
io form new and more valuable compounds from them. From such studies it
is hoped that there will develop a new branch of the fine chemicals industry
based on wool wax, and that the low price now paid for it will be doubled or
-trebled. One cannct guarantee success in such fields as this, but I regard
this work as a very good business gamble. Two years ago another Section
tthat of Physical Chemistry) began a fundamental study of the operations
involved in scouring, and already a very promising practical application has
become gpparent, which will ke tested shorlly on a piict plant scale.

The Organic Chemistry Section, in conjunclion with the Division of Plant
Industry of C.85.LR.Q, and several university departments, is making a study of
the alkaloids present in indigenous trees and shrubs. This is a big project,
which may last a hundred years, and it is hoped that from time o time
alkaloids of value in medicine will be found. Might | temind you thai the
alkaloid quinine comes from the bark of cinchona, a native of South America,
and that the drug hyoscihe, produced from Dubgisia myoporides in Australia
lo meet wartime shortage, is still in .commercial production. A more practical
project is connected with an alkeloid present in the weed Heliotrepium eure-
paeum, which is responsible for the loss of many sheep.

There is scope for a vast amount of valuable work by the Minerals Utilisa-
tion Seclion, whose aim is to discover uses for Australian minerals not aow
expioited, 1o determine how best o praduce concenirates or chemical inter-
mediales from recognised econsmic minerals, and to carry the processing of
minerals further before they are exported. It is a fascinating field and the
main problem has been 1o select the most promising projecis from among
the many that might have been tackled. During the war the Section showed
how lo freat certain Australian minerals io replace those formerly imported
as, fer example, graphite and manganese cres for use in the dry cell industry,
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local chromile 1o replacé that from New Caledonia if it should have become
necessary. The Division has also helped in evolving methods for manufacture
of potash fertilisers from the huge clay-like deposits of alunite in Western
Ausiralia, where a plant is now cperated by the State Government.

The sea beaches near the border of Queensland and New South Wales are
rich in cerlain heavy minerels carried downsiream from the old mountain
ranges, and concentrated in and under the sand dunes by wave and wind. In
the aggregate the quanlities available are enormous—there are no richer
deposits in the'world. The minerals contain two elements tilanium and zircon-
jum, which uniil & few years ago were but little used, or even thought of.
it seemod that in these deposits Australia had a potential source of riches,
provided that uses were found for the two metals and their compounds with
othor slemenis. Accordingly one of the firsi proiects of the Mineral Utilisation
Section was the sudy of the beach minerals, and some success has already
been achieved. The whole world has now become interested in them, bul
we take pride in our early sppreciation of their importance. .

Minerals also form the basis of the cement and ceramics industries. Our
work on cement has been supported financially by the cement manufacturers,
at first for a trial period of live years, and subsequently for a sscond five years.
Costly cracks have developed in recent yeers in some large concrete dams in
America, due to delayed chemical action between cement and the selected
sand or “metal,”” end the first project of the new Section aimed both to prevent
similar fsilures in Awustralia and to study the chemical reactions responsible
for them. Though the project is by no meens compleied, considerable success
has been achieved with both aspecis of it. There need be no failures of this
type in large concrete siructures in Australia if those responsible consult us
about the selection of the send and metal, end as the work is now well-known,
we are usually consulted.

The ceramics industrias — those based on clay — use a varisty of minerals
in their wide range of products. Over the centuries suitable grades of minerals
and of clay have been found in England, and the potteries can purchase what
they need without much trouble. It is different in Australia, where the search
for suitable deposits has been somewhat haphazard, and, in any case, is in its
infancy. So we are making a search, in collaboration with the Mines Depart-
ments of several Siates and the University of Melbourns, for suitable raw
materials for the industry. This will take & very long time to complete, but
there will be many interim dividends.

Failure of rofractories in service is very costly: in collaboration with the
gas-making industry and the cement industry, we afe endeavouring to find
the causes of failures, and to point the way o betier products.

The Physical Chemistry Seciion has a project of long standing, which
aims io help the mining and metellurgical industry. One of the operations
of ore-drassing — the flotation process —is under investigation from two differ-
ent angles. In the first plage we are irying fo get a ¢learer undersianding
of the physical and chemical principles underlying the process; in the second,
we are trying to apply these principles to improving the metheds of the
flotation of scheelite,- cassiterite and other minerals.

Ausiralia'is not alone in having meny problems in connection with the
ulilisation of ils coal, Perhaps the most important arises from the fact that
no deposils of oil have been lound, and ultimately we may be forced to
produce liquid fuels from coal. We cannot expect the rest of the world to
solve these problems for us, for our coals differ from those of England and
U.S.A., and the methods that give the best resulis in those countries will
certainly need modification. Work has therefore been commenced in our
Chemicel Engineering Seclicn on the production of “synthesis gas” from low- ’
grade ceal, of which we have an sbundance. Synthesis gas is a mixture of



Journal of The New Zealand Institute of Chemistry 127

carbon monodxide and hydrogen, and when we have delermined how“to make
it as cheaply as possible we can use the resulis of overseas research {6 convert
it to-lioquid fuels and other orgenic chemicals by the Fischer-Tropsch process.
Fer although our coals differ from those of other couniries, synthesis gas is lhe
same wherever il is produced., '

In this same Seclion we have set up pilot plant equipment for most of the

" processes employed by the chemical engineer, - This is used primarily for pilot

plant weork on processes developed by other Sections. It is available also ag

an’ aid lo indusiry and is fresly used for this purpose. Companies are often

saved the necessity of installing pilot plant fo test & proposed PICCess or a
‘plent ‘modification, which saves them hoth time and money.

I another Section, that of Chemical Physics, we are using the most modern
techniques of physics in the solulion of chemical problems. _ Naturally such
a Section, which has an impressive array of equipment, is called upen by other
parts of CS.1R.0O., by the Universities and by Industry to assist in the selution
of problems to which the methods of the chemical physicist are particuldrly
sulted. It also has its own research projects, cne of which, on wool and
proteins, [ have already mentioned. It is also interested in the study of the
luminescence of solids, a subjéct of great value to the lighting indusiry,

As the work of a laboratory of the type | have briefly described becomes
beller known, research workers come 1o it to learn techniques or to use its
facilities. There are indications that this will become one of the most important
functions of our Division of Industrial Chemistry, which has had as many as half
a ddzen guest workers at once. Some stay only for a few weeks, but others
have remained for a year or longer. 1 would suggest that a major function
of the Governmeni laboratery is 1o provide facilities which can be used, under
supervision of course, by wvisitors from industry or educational institutions. The
benefits to those using the facilities are cbvious. The lakoratory also benefits
from intimate conlact with men of differing interests.

In our work for any industry we believe that it is an advaniage 1o make
our research as fundamental as the state of dsvelopm_ent of that, industry
permits. Different indusiries vary greatly in the extent io which they use
scientific metheds, and there is therefore a wide variety and depth of work
in a laboratory which caters for several industries. I want {o conclude my
remarks by emphasising that in my opinion neither pure nor applied research
is superior to the other. Both are essential. Two different {ypes of men are
needed for them, and again both types are essential, I consider that each
type gains iremendously from close association with tha other, provided their
work is in the same broad field, and that the meney spent by Governments
on research will pay the richest dividends if these principies are recognised.

IMPORTANT NOTICE

LIST OF MEMBERS .

Council has decided that the list of members will be pub-
lished in future at two-yearly intervals, and it is hoped to begin
work on the next issue very shertly. Members should there-
fore examine the entry referring to them in the current list, and'
it ony alteration is necessary please advise the Editor, P.O.
Box 12, Newmarket, by October 3lst. 1f this is not done, no
responsibility can be taken for any inaccuracies in the new
list, though every effort will be made to avoid them.
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THE CONTRIBUTION BY NEW ZEALAND WORKERS TO THE CHEMISTRY OF
PLANTS: PART II. INVESTIGATION OF THE NATIVE FLORA.

J. MURRAY, University of (tage, Dunedin.

The chemistry of the New Zealand Flora has been studied more or -less
continucusly since about 1860, but only within the last few years has any
very systematic work been done. In the past, the usual scheme has been o
selsct some particular plant for its essential oil or alkaloid content and identify
as many of its chemical constituents as convenient. Practically nothing
is known as to the. variation in chemical composition of any particular plant
with respect io season or habitat; nor is much information available concern-
ing ihe chemical interrelationships of related plent species. However, it
seems likely that seme of these defecis will be remedied in the fairly near
future.

In the early period, from 1B60 to about 1910, the research on the native
flora was carried out by a few enthusiasts, notably W, Skey, T. H. Easterfield
and B. C. Aston. Latterly, the major part of the research work has been
carried out at the Universily Colleges, particularly at Auckland - and Otago,
and mosily by students doing practical work for the M.Sc. degree. Conse-
quently, there have been few long-range investigaiions, and the subjects
studied have usually been such as might be conveniently completed in about
a year, With the institution of the Ph.D. degree, and the availabilty of newer
chemical methods and apparatus, we can new expect to see the appearance
of more detailed and more comprehensive work.

The only group of plants which has been reasonably well investigated
is that of the pines, although even here there are sericus gaps in our know-
ledge, and recent work indicates that their chemistry is more complex than
has previously been suspected. In this group the investigalions have dealt
almost entirely with the essential oils, and to a lesser extent with the diter-
pencid compounds found in the woods of certain species. At the present time,
a comprehensive investioation of the colouring matters of the members of the
Coprosma genus is in prograss.

The subject matter of this survey will be arranged according to the nature
of the chemicel compounds obtained [rom the flora, rather than according to
the botanical classification of the planls concerned.

ESSENTIAL OLLS

The majority of tho New Zesland planis have now been investigated for
asentisl oils, but very few have been given a detailed study. This is partly
due to difficulties of supply, but more important is the difficully in separating
the assentisl oils into their components. In the past, this was done by dis-
iillation, using ordinary laboralery-lype fractionaling celumns with an efficiency
of, at most, only a few theoretical plates. Hence the separation of a reason-
ably pure compound usually required repeasied fractional distillation, with
consequent losses of material. Since relatively smell amounis of oils were
available, it was normally only possible to identify the major constituents of
them.

Since 1945, however, with the consiruction of highly efficient fractionating
equipment at Auckland and Otago Universities it has become possible to make
nearly compleie analyses of several esseatial oils, Already a number of
interesting facts have emerged and it hes been fcund that the oils are much
mere complex than has previously beer thought. For example, when the
essenlial oil of Silver Pine (Datrydium colensoi} was Iractionated by Blackie
{1928) only two constituents were identified, but when the work was recently
repeated, nine were isolated.  Another point which has become evident is
that the chemical composilion of the plant may vary markedly with season
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and habitat. Whether the variation with habitat is due to varietal differences
in the plant species remains to be determined. Both these effects have been
observed for some lime in the cese of the Australian oil-producing flora, but
have nol previously been noficed in New Zesland. It is obvious that the
whole question of " variation in the chemical compositicn merils thorough
investigation.

The most interesting waork to date has been carried out on the New
Zealand pines, of which there are twenly species distributed ameng five genera.
All those so far investigated, sixteen in number, yield from 0.1 to 2% of oil,
and in all probability the remaining species also contain essential oil.

These cils tegulariy contain 3-70% of terpenes, C,gH; ¢ together wilh
small amounis of terpene alcohols, aldehydes and esiers, generally aboul 40%
of sesquiterpenes, C;H,,, and varying percenleges of diterpenes, CygHap.
The terpene fractions invariably conlain g-pinene, the most widely distributed
of all lerpenes.

Blackie reported "dacrydene" in place of ¢-pinene in the oil of Silver
pine, but a more recent investigalion has shown the mein terpens tc be
d-y-pinene. . The laeverotatory form has been found mere rarely.

It is probably signiflicant that the isomeric 3-pinene has been found in
the oils of all the five Podocarpus species so far examined, but does not occur ,
in any member of the closely related genera Dacrydium and Phyllocladus, and
apparently is net produced by Agathis (Kauri} or Libocedrus (Cedar).

It is probable thai the terpenes limonene (or the optically inactive form,
dipentene) and myrcens are also common to the whale group. Although
myrcene has only cceasionally been reported, repetition of previous analyses )
has alweys shown this substance to be present in small amount (mostly
vnpublished work). In 8 few species the presence of additional terpenes has
been established, e.g. sabinene in the cedar and camphens in the Kauri.

Although the terpenes of New Zesland pines are ressonably well-known,
the sesquilerpenes remain an almost unexplored field. The major factors which
have hindered the study of sesquiterpenes, not only in this country but
overseas, are lirsily the extreme difficulty in sepearating them by fractional
distillation alone and the instability of seme of them wunder heat ireatment,
and secondly ihe reluctance with which they form identifiable crystalline
derivatives.

In meany ceses, sesquilerpenes have been shown to form azeotropic
mixtures, and atiempis to break these up have been fruitless. Some mathod
of separation other than dislillation will probably be necessary for further
pragress in sesguiterpene chemistry. (In addition, like: the lerpenes, they
may undergo exiensive molecular reerrangments under quite mild chemical
- cperations.} In only two pine oils have constituents other than cadinene been
identified. '

Briggs and Sutherland (1947) have demonstrated the presence of the
tricyclic sesquiterpene copaene in the essential cil of the Tanekaha (Phyllo-
cladus trichomanoides).

One of the most complete snalyses of an essential cil is due to Batt,
Hassall and Slater (parily published, 1949), who have seperated the oil of the
cedar (Libocedrus bidwillii} inlo about fifteen individual compounds and iden-
lified eleven of these. Besides cadinene, two other sesquilerpenes were
characterised, namely g-caryophyllene end a new member of the group,
d-y-curcummere. The struclure of the latler has been elucidaied by the standard



130 Journal of The New Zealand Institute of Chemistry

methods used in this field, ie., dehydrogenation with selenium
or sulphur, and ozonolysis. Dehydrogenation of:the sesquiterpene yielded
cadalene and another hydrocarbon which may be 6-p-tolyl-Z-methyl heptane
while oxdation with ozone gave acetone and .p—iolyLn-valenc acid.

Derivatives of other sesquiterpenes have occesionally been obtained from
New Zealand pine oils, but in no case was sdequate identification possible.
Oxygenated sesquilerpene compounds are present in some of these oils, but
prdclicai]y nothing is known about them.

Much the most inleresting feafure of the native- pines is that with one
exception (the cedar} the highest-boiling fractions of their essentla] oils yield
crystalline diterpenes, apparently ali clogely related in structure. The same
substances or members of the same group have ‘been obiained from a few
pines in Australia, Netherlands East Indies, Phillipines and Japan, but New
Zealand is the main source of diterpenes. Pines in other paris of the world,
oven related species, apparently do not produce these diterpenes.  Liguid
diterpenes have scmetimes been reported, but it is highly probable that they
are merely polymerisation products of the lerpenes, obtained dur'ing the heat
{reatment involved in the distillation of the oils. Ut is interesting to note that
the Monterey cypress or Macrocarpa (Cupressus macrocarpa) growing in New
Zealand was found 1o give an oil containing two solid dilerpenes {1942).
Presumably the tree produces the same constituents in its nalive habitat
{California), although this has not been checked.

The first of these diterpenes to be discoversd was phyllocladene, isolated
in 1910 from the Tasmanisn pine Phyllocladus rhomboidalls. By 1935, several
of these substances were known, namely “dacrene"‘ from New Zeoaland
Dacrydium species, “sciedopilene” from a Japanese pine, rimuene from rimu
and totara, podocarprene from a Japanese Podocarpus, mirene from Miro,
'kaurene from the keuri, and “isodecrens’” an isomerisation product of dacrene.
Comparatively littlé progress was made with the chemistry of the diterpenes
until after 1937, when Brandt showed thai dacrene and sciadopitene were
identical with phyllecladene. The key substance of the group is isophyllocla-
dene, which is obtained by isomerising phyllocladene and rimuene with
alcoholic sulphuric acid, the change involving a shift of -a double hond and a
cyclisation respectively. It is now known that kaurene is l-podocarpene
identical with that from the Japanese source, while mirene is mainly d-podecar-
prene obtained alsc from Matai cil. Isophyllocladene has been isolated from
seme of the oils, but is probably produced from the primary phyllocladene by
isomerisation during the treatment of the material. Until recently the occur-
rence of the dilerpenes was thought to be as fcllows: Phyllocladene is produced
by the four Dacrydium species examined, although species of the same genus
outside New Zealand apparently do not confain it. Dacrydium cupressinum,
(rimu) yields rimuene in eddition to phyllocladene. Phyllocladene is also
obtained from the Phyllocladus species, and among foreign plants, from the
Norfolk Island pine” (Araucaria) and the [epanese pine, Sciadopitys. Phylle-
cladene is the diterpene component of the oil from the totara (Podocarpus hallii)
which appears to be the only Podccarpus species fo give it.

Iscphyllocladene has been separated from the oils of Tanekaha (Phyllo-
cladus). Norfolk Is. pine and Marcrocarpa,

Three Podocarpus species vield podocarpréne (miro, matai and P. macro-
phylia), and this diterpene is oblained also from kaurl (Agathis). Of the
remaining Podocarpus species Kahikatea possibly produces podocarprene,
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while tolara (P, tolara) is anomalous in giving an ofl containing rimuene {1933).
This is parlicularly remarkable since the two species of totara are very similar
botanicaily and even appear o hybridise readily. However, some complica-
fions have appeared in this picture. In =& later investigation of the Matai
{Podocarpus spicatus) no podocarprene could be oblained. A sample of the -
rimuene-yielding totara used by Beath (1933) which. had been preserved, is
more nearly allied 1o Podecarpus hallii than to P. totara, and furthermore,
distillation of melerial ccllected in the same locality in 1946 gave an oil con-
- laining only phyllocladene. An adequate explanation of these discrepancies
. yet remains to be found. )

‘Thie members of the diterpens group which have been most closely studied
are .phyllocladene and isophyliccladene, and pariial structural formulae have
been proposed for these isomers by Brandt (1946). Considerable difficulty was -
experienced by earlier workers in identifying the products of dehydrogenaticn,
and a previous formulation of phyllocladene by Nishida and Uota {1936) was
largely based on the erronevus characterisation of the dehydrogenation preduct
as l-isopropy)-7-methylphenanthrene. Brand: {1938), however, was able io .
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show that selenium dehydrogenalion yielded a mixture of retene and pjman-
threne. I is worthy of note that in this series of compounds melting points
and mixed melting points are a very unreliable quide lo either ideniity or
purily of the subslances.

Phyllocladene ‘has cne sthylenic link, so is tetracyclic. On hydrogenalion
it gives the same two isomeric dihydro compounds as does isophyllocladens
.and one of them is identical with iosene, a saturated hydrocarbon obtained
previously from European lignites. They also yield the same addition com-
pound with hydrogen chloride. From oxidation experiments, Brandt has
obtained informalion regarding the molecular structure in the immediate
vicinity of the double bond, and the remainder of the skeleton has been
filled in in accordance with the isoprene rule.’ Much more work remains to
be done in this field however; the phyllocladene siructure ior example conlains
five assymelric carbon atoms, and ncthing is yet known about their configura-
tiens.

The remaining diierpenes have nol yet ‘been so fully investigated but show
an essential similarity to phyllocladene and undoubtedly have similar strug-
tures.

The cedar {Librocedrus bidwillii} is unique among the New Zealand pines
in yielding an cil containing no diterpene constituent, but in its place a
mixture of solid paraffins. No pareffins have been obtained from any other
New Zealand pine, although it is quite likely that they may be present in
small amounts, It is perhaps worthy of nole that a large number of native
plants produce paraffin wex although usually énly in traces; this applies even
to those which do not yield 2 measurable amount of esseniial oil

A complete investigalion of the essenlial .oils of the New Zealand pines
can be expected io provide useful iniormation bearing on their bolanical
classification. It would be interesting to know whether, for example, the
occurrence of the same diterpene in ksuri and matai indicates a closer
relationship between the two planis than is to be expected from their
classification +4n two plant families which are apparently cnly distantly
related to each other. At present the totara {Podecarpus halli) is the only
Podocarpus species known to yield phyllocladene, and it will be of interest
to analyse the ocils from the two members of 1h15 genus which have nol
yet réceived the attention of the chemist.

Excepting _the pines, there are very few droups of plants in New Zealand
noted for the production of essential oils, The largest such group comprises
the members of the Myrlaceae fomily, but except for the manuka, it has
received no deiailed study. In Austrslia the family includes such important
otl-bearing trees as the Eucalypius, but it would be premature to suggest the
possibility of commercial uses for the olls of the New Zealand members of the
family.

The manuka (Leptospermum scoparium} gives a fair yield of oil essentially
similar in character to those of several Australian species which are produced
on a commercial scale. [t contains g-pinens, geraniol and citronellol (mainly
as esters), cilronellal and citral, sesquiterpenes similar 1o eudesmens or
aromadendrene, and a ketonic compound, leptospermone, of unusual structure.
This latter substance has acidic properties and until recent research by PBriggs,
Short and Hassall (1938, 1945} was named leptospermol and thought to be a

rhenal. Oxidation of the substance with permanganate yielded diiscpropyl



Journal of The New Zealand Institute of Chemistry 133

ketone and isovaleric acid, whiie hydrolyms with hydrochloric acid gave
1etramethylphloroglucmol Mainly on this basis the structure shown has
been assigned io leptrospermone, and . this has been verified by synthesxs
(Briggs, Hassall and Taylor, 1948).

The most notable feature of the struclure of leptospermone is the fact
that it does not follow the isoprene rule, ie. it cannot be made up from
isoprene units C—C—C—C joined head o 1ail. © It is characteristic of many

- l
c
natural products, particularly those derived frcm essential oils, that their
struciures may be built up in this way. It is obvious that this properly has
some connection with the manner in which the substances are synihesised by
the plants, but attempts to prove various schemes of bigsynthesis have not mel
with much success.

A closely related species, L. erlcoides, produces &n egsential cil of the
same type (Short, 1923). . *

A survey of the New Zealand Metrosideros species (the ratas) has been
made by Gardner (1931) and a more delsiled examination would be of much
interest both chemically and botanicelly. The species appear to fall into
two groups on the basis of the chemical examination, ¢na yielding essential
oils containing terpenes and sesquiterpenes fogether with oxygenaled com-
pounds, and the other giving oils containing only sesquiterpenes. The main
sesquiterpenes in all species seem io be the same, or af least very similar.
This sesquiterpens or group of sesquiterpenes yield cadinene hydrochloride,
although cadinene itself is apparenily not present.  Separation of the species
inte two groups chemically is not peralleled by any correspending botanical
differences, and it would seem profitable io repeat this work using larger
quentities of material and more modern methods of analysis.

The remaining essential oil- bearmg plants compnse mainly single unrelated
species as follows:

Pittosporum species: Two of these have been examined in detail (by
Carter, 1949), and are mainly remarkable in being chemically quite uarelated;
in fact the only constitueni common to both is ithe terpene limanens, a sub-
stance common to most essential oils. P. eugenicides is remarkable in yielding
nnonane, 8 substance found only very rarely in plenis. Apart Irom sabinene,
‘limonene and high molecular weight peraffins, the other constituénts have naot
been identified.. It is known that one or two foreign Pillosporum species pro-
duce paraffin hydrocarbon, e.g. n-heptane. The. other species, P. tenuifoljum,
_preduces a “normal’ essential oil containing - and §-pinens, myrcene, ter-
pinene, and bomyl acetate, at least one new sesquiterpene, and solid paraffin
wax. Several other species yield essential cils but in amounts too small to be
investiqated. :

Macropiper excelsum (Kawakawa). The essential oil of this tree (Briggs.
1941) contains the aromatic ether, myristicin, as major component, together
with an unidentified alcohol and two or more sesquilerpanes.

Pseudowintera colorata (Horopito). This is an interosting plant from the
chemical point of view, and investigation of seversl-of the substances produced
by it is currently proceeding. The essential cil was studied by Maelville,
‘Levi, Birrell and others {1926-48) and ic date at least eighieen chemicsl
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individuals have been isclaled from it. The oil is particularly rch in sesquiter-
penes giving on dehydrogenation either cadalene or the intense blue hydro-
carbon, guaiszulene, and saversl of them are beileved lo be new compounds.
Melville and Birrell used the azulens irom Horopito cil in their work on the
structure of the hydrocarbon (1933-5).

A prelimirary examination has been made of the closely related species
P. axillaris. which yields an’ ocil of similar character.

Phebalium nudum (Mairehau).' The leaves of this tree were used by the
Maoeri for perfumery purposes, and the swest scent of -the plant is due to en
essenifal oil shown by Radclife and Shori (1928} to contaln lerpinyl acetate,
limonene, camphens, citronellal, citral, unidentified sesquiterpenss and oxygen-
ated compounds.

Melicqpe ternata and simplex contain smali amounts of essential cils, the
first of which hes received a partisl analysis by Radcliffe.

Nothopanax and Psgudbpemax species. Several of these yield -essential
oils, and one of them has been investigated in detail by Stanley and Murray.
The principal compeonents are myrcene and a mixture of paraHin hydrocarbons.

Myoporum laetum {(Ngaio). This oil is mest unusual in thal it shows a com-
plete absence of the normal lerpenic compounds, except for a small emount
of sesquiterpene. Over B0% of the oil consists of ngaione, C,; 5Hp004, which
has been shown by MecDowell (1925-8) and Ross and Brandi (1945) to be related
to jurane. It contsins one ketone grouping, and the other oxygen aloms
are present in furane or reduced furane rings. The same substance is present
in one Australian Myoporum species, while another confains a similar ketone
with an additions] oxyaen stom. The Ngaio, like mast other Myoporum spectes,
is poisonous, but this is apparently not-entirely due io the essential oil.

Olearia paniculata. - The essential oil of this plant (Mclean, Slater, Murray.,
1943} centains several terpenes and sesquiterpenes not yet completely identi-
fied, together with a dilerpene oxide, C,gH;,O. The occurrence of such
subslances in essential cil-is very rare, and normelly they are only found in
lhe pines and a few other unrelated plents. This substance, olearyl oxide,
is probably similar in structure to manoyl oxide which will be mentioned later.
A few other Olearia species yield oils, but in small amounis cnly. O. ilicifola
is notahle in" producing an oil containing paraffin hydrocarbons and a paraffin
alcohol together with the usual terpenes and sesquilerpenes.

A number of other Now Zealand plants are known to yield essential oils
which have as yet been very incomplelely studied. The investigations in
many cases are hampered by poor yields, and by scarcity of the plant material.

In concluding this seclion, it might be appropriate to poini out' some of the
directions which future research in this field may teke. The first necessily is
to elaberate better methods for analysing ‘6ils and for purifying the constituents.
The use of improved distillation apparatus is by no means a sufficlent answer

. 1o this problem, since as has been already noted scme of these substances
form inseparable azeotropes, while others may be decomposed or altered in
structure by the heat treatment .involved, It s likely thay other selective
methods of separslion invelving adsorption on alumina or silica gel, or the
use of the Craig counter-current liquidliquid extractor, may yield useful results.
Secondly., much of the chemisiry of the terpenic compounds yet remains to be
elucidated. Frequently they show very facile but exiensive changes in mole-
cular structure under chemical treatment, and the use of newer physical’
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methods, notably infra-red spectroscopy, will be of service im checking the
conclusions reached on purely chemical evidence. Thirdly, there is very litile
known at present about the varidlion in composition of plants, It would be
very useful to make an exhaustive study of some particular species {e.q.
manuka), with a view to determining the compesition of the essential cil {rom
_{res in various parts of the*country, and ai different ssasons. It may even be -
possible - to follow the change in chemical composition of an individual tree
from day to day, using the techniques of microchemistry, and this “will be
necessary to further our knowledge of the mechanism by which the essen_tial
oils are synthesised.

THE STATUS OF SILICON CHEMISTRY
C. 1. WILKINS
{(Summary of Chairman's Address to Canterbury Branch, March 1949.)

Cerlain features of silicon rfompounds, in particular the variety of silicate
minerals, the considerable and diverse reactivities of the halides and hydrides,
together with the stability and ease of formation of the organic derivatives,
have stimulated a rather full investigation of the chemistry of the element.
Indeed the more recent advances in ithe chemistry of silicon have perhaps
been surpassed only by developments in the chemistry of the trans-uranic
elements.

Up to 1920 practically nothing was known as to the reasons underlying
the diversity 'of the natural silicates. [t was only then that Sir Lawrence Bragg
began his classical researches on the alomic arrangements within these
substances. Important work on silicon halides and organics had been earried
oul very much earlier by some of the most able chemists of their day—-Freidel,
Crafts and Ladenburg. [n 1904 Kipping applied the newly discovered Grignard
reagent in place of zinc alkyls for synthesising silicon organics. Kipping's
life-long work in this field is impressive, and in 1936 he himself considered
that he had almost exhausted ‘the opportunities, though he was largely
concerned with compariscns between silicon and carbon.  Compounds of
the two elements are cerlainly very different. There is often a similarity in
compositions of corresponding compounds, but not in reactions or reactivities.
Silicon’ is one of the borderline nen-metals whose hydrides are not very
“stable and whose oxy-compounds are polymeric. Mereover, silfcon halides are
readily susceptible to hydrolysis and ammonolysis. For such reascns we find
that silicon more closaly resembles boron and tetravalent germanium.

Renewed interest was, however, arising at this stage. Important de%re]op'
menis- occurred almost immediately and during the past few years the field
pioneered by Kipping has blossomed 1o the full. Since about 1943 thers have
been about thirty papers a year an silicon chemisiry in the Journal of the
American Chemical Society alone, much of this work coming from the
indusirial laboratories of the.U.5.A. where investigations have .been stimulated
by technical applications, proved and potential, of the silicone oils and resins.
From an academic viewpoint the silicones are of interes: as providing a link

" between the monomeric halides, hydrides and organics, and the polymeric
oxy-compounds. . .
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The most important silicon compound is the dioxide, notable for existing
as an excepiionally stable high pelymeér. In accordance with the structural
principle that co-ordinalion numbers tend 1o be as high as possible in crystals
of ionic and highly polar compounds we lind thei each silicon atom is sur-
rounded tetrahedrally by four oxygen atoms, snd each oxygen is linked to
two silicon atoms. This arrangement extends indafinilely in three dimensions
so that every bond contributes to the stabililty of the polymer. In the glassy
form of silica there is a disorderly arrangement of atoms due to variations in
bend angles. The simple 5i0, molecule is unknown unleds it exists in the
vapour.

The structural plan of many of the silicates is closely related 1o that of
the oxide. We invariably find SiO teirahedra, but the degree of condensa-
fien is not usually s8s greet as in silica itself, The degree of condensation
necessary lo preduce 4-co-ordination depends upon the ©:8i ratio—that is,’
upon the compositicn of the magma from which the silicate has crystallised.
From the most basic melis there crystallise minerals such as olivine, in which
there is no condensation of $i0, tetrahedra. Between olivine and sudica there
gceur all intermediate degrees of condensaticn as the O:5i ratio falls from
4:1 to 2:1; we [ind rings and short cheins, long chains, ribbons, sheets and
threo-dimensional networks.  Further, the variety of silicates is diversified by
isomorphous replacement of silicon by aluminivum in these peolymeric anions.
Other non-melals do not form pclymeric anions on the same grand scals, snd
in explanation of the rapid decrease in this tendency ¢n passing from silicon
fo chlerine Pauling suggesls that electrostatic poientials become decreasingly
favourable (the “elecirestalic velency rule”).

The silicales whose structures have aliracted most atiention of recent
years are those heving layer lattices, including the clay minerals and micas.
The hydroxide and oxide ions present in these structures are of similar size
and the layers contain three or four sheets of these units held in close packing
by the interstitial cations. The layers may be neutral as in the clay minerals
or negative as in the micas.

The synthelic silicones contains the silicon-oxygen chain so impertant in
Nature, but medified through replacement of the lateral oxygens by unreactive
organic groups, lhereby eliminaling primary valence jorces between the chains.
These substances combine in some measure the thermal stability of silicate
siructures with the waler-repellani properiy, chemical inertness and electrical
properties ol the hydrocarbons. The methyl silicone oils contain the unit
SiMe,O repeated about ten times, the chain being lerminated by SiMe,
groups. The temperature coefficient of viscosity of such oils is very low.
At low temperatures the chains are coiled and move over one another rather
freely, but as the lemperalure rises the chains unccil and the increased
van der Waals inleraction counterbalances the more viclent molecular move-
ment. Long' chain silicones are rubbery, limited cross-linking of short chains
produces a grease, and more exlensive crosslinking a resin.

]
BySi — O — SiR — O — SiRy, — O — SiR, —

I
o

I
— SiRy — 0 — SiR — O — SiR, —

Cross-linking and termination of silicone chains.
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These various chain molecules form spontanecusly when mixtures cf the
appropriate . organo-substituted chlorides are hydrolysed. The chains are
unreactive towards most chemical reagents, though they are degraded- by con-
cenirated sulphuric acid, and are completely disrupted by hydrogen flucride as
in the case of silica itseli.

We have seen that the diversity of silicon-oxygen compounds arises from
atomic arrangement. Turning to its volatile compounds we find silicon linked
io & wide variety of other atoms and consequently these compounds must be
considered primarily in terms of reactions. The impertant classes are the
hydrides, halides and organics, together with a remarkable range of mixed
types easily produced from the primary types by stepwise substitution. Silicon
hydrides have low thermal stabllity and are very sensitive to oxidation. The
tetrahalides are readily obtained but the higher halides remain inaccessible.
Organic derivatives are notable for the stability and ease of formation of the
carbon-silicon bond. o

Of the numerous methads available for establishing carbon-silicon bonds it
seems thal two are in use on fhe techrnical scale for the produclion of silicone
intermediates. Oune involves the interaction of a Grignard reagent with silicon
tetrachloride, the other the reaction of an organic halide with copper-silicon

alloy (10% Cul. .
- This last reaction probably affords the most satisfactory of all methods
for synthesising R,8iX, (where X = Cl or Brl. Derivatives of the iype

R,8iX are obtained in high yield by allowing a Grignard reagent to react
with silicon ortho ester and converting the resulting sthoxy compound io
ihe desired halide with halogen ion and concenirated sulphuric acid.

Reactions of silicon halides with reagents other than those which produce
carbon-silicon bonds are receiving no less attention. We may select a-few
_ exampies.

« It has recently been demonstrated that the hydrolysis of silicon ietrachloride
is a stepwise reaction from which hexachlorodisiloxane can ke isolated as an
intermediate.

25iCly + H,0 — CLSiLOSICl, + 2HCI

From the reaclion belween trimethylchlorosilane and ammonia there is produced
an analogous silazane.

2R,8ICl 4+ 3NHg —  RySiNHSIR; - ZNH,Ci

Reactions with tertiary amines are not atiended by elimination of hydrogen
chioride. Trimethylamine reacting with silicon teirafluoride yields the expected
2:1 co-ordinalion complex fogether with an unusual 1:1 complex. Reacling
with silicyl chloride it gives a quaternary ammenium sali.

SiH,Cl 4+ NMe, — [H,SiNMeg] Cl
Redistribution reactions occur with moderate ease. Silicon tetrachloride
and silicon tetraicdide readily yield a mixture containing the three chiorciodidas

in proportions indicating a random distributon of halogen atoms as is usually,
though not always, the case.

Mest of the reactions shown by silicon halides are common to other
covelent halides, but have not been so fully investigated elsewhere. Indeed
in the writer’s view the chemistry of silicon is better known than is the
chemistry of any other non-metailic element, eacepting carbon.
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NEW BOOEKS

Colorimetric Mothods of Analysis. 3rd Edition, Vol. L 'l'heory.‘ Instruments,
pH. By Foster Dee Snell and Cornelia T. Snell, New York.. 239 pp. 1848:
New York, D. Van Nostrand Co., Inc., $4.50; London, Macmillan and Co. 25s.

The first volume of this useful book, which alsc deals with nephelometry
and turbidimetry {one chapter each), is being published in two volumes in
this edition. The spsce devoled 1o the topics in this volume has been
increased by over one-third. The most notable changes are in the enlarged
treaiment of phoioslectric methods and photometry generally. New chapters
have been added on spectrophotometry and flucrimetry, neither of which is
referred to in the second edition, and the whole volume has been thoroughly
revised. This work can be recommended to anyons interested in colorimetry.
It reviews all the insiruments and methods, and gives tables on artificial
standards, spectral iransmission lines of filters, indicators and colorimetric
readings [or the various'indicators. It is profusely illustrated and has both
author and subject indexes. N

. Burface Active Agenis. By Anthony M. Schwartz and ]. W. Perry. 579 pp.
1949: New York and London, Interscience Publishers, $10.00.

Surface active agents is a field of chemistry of fast growing importance,
partially due to the shortage of fals as raw materials for the 'old-established
detergents, and partially because of the intrinsic merits of these new products.
It is therefore very useful to have an uptodaie and wellinformed ireatise
such eas this volume. It is divided inio three sactions, the firsl outlining
the dilferent surface active agents according 1o their type and chemical structure.
A very large number ol products ere mentioned and their structures given,
and as far as American work is concerned, the list seems to have been very
complete at the time of prinling. The same may apply to the German com-
pounds too, but the Lissapols are only just mentioned, and are not indexed.
The second section, “Physical chemisiry of surface active agents ‘in theory
and praclice,” does quile well on a loplc which is siill somewhat confused,
and collects much otherwise scaltered information. The final seclion (120
pages} deals with practical applications under varicus headings. In, the
reviewer's aopinion, this section could with advantage be considerably
enlarged and the value of the book still further enhanced, without its becoming
unwieldy. It does however list mesi of ihe applications without much detail.
Definilely a useful hook, particularly 1o the indusirie]l chemist.

The Chemistry of Penicillin, Ediled by Hans T. Clarke, Columbia Univer-
sity, John R. Johnson, Cornell University, and Sir Robert Robinson, Ouxford
University. 1094 pages. 1948. Princeton University Press. (London: Geoffrey
Cumberlege, Oxford University Press.) £2 §s. .

This is an unusual book in that, apart from a fow pages of historical maller,
the whole of its elaven hundred quaric double column pages are devoted to
original research done in Britain and United States from 1942 io 1945 with the
cbiect of discovering & synthetic method of producing penicillin in quantity.
The controlling authoriiies were the Office of Scieniific Research and Develop-
ment, Washington, and the Medical Research Council, London, and the work
was carried on in nine universities, five medical research institutes, four
government and seventeen indusirial labmateries. Reporis from these various

. workers were exchanged without resiriction, but for military reasons resuits
were not published at the time. It has now been decided lo communicaie
them in the form ¢f a monograph because of the burden which would he
placed on the various journals and, as the preface rather ponderously puts
it, “'the irreversibility of the interdigitation of the researches of the collaboraling
groups made it impracticable to assign individual achievements to individual
investigators.” .
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The book c<ontains 29 original papers produced in the same style as
those in the “Journal of the American Chemical Society,” with full experimental
details, the culminating effect being the production of a few milligrams of
synthetic benzyl penicillin by du Vigneaud and co-workers at Cornell. Because
of its very size and the wide co-operative basis of this piece of directed
research, it has a much wider philoscphical significance than isclated papers
on the same topic ‘would command, buf to chemists ouiside the field of anti-
biotics, the pricé woyld seem a little high. o )

Traite de Chimie Organique, Published under the direction of V. Grignard,
G. Dupont, R. Loquin end Paul Baud. Vol. XV. 815 pages. 1948. Paris: Masson
ot Cie, 120 Boulvard Saint-Germain. 2950 francs. ’

Grignard’s Treatise on Organic Chemistry is not as well known in New
Zealand as it should be. In a sense it is the only work of its kind as it is
large work devoted o general chemical properties and preparation of the
various types of organic compounds, as contrasted with Beilstein which is
entirely devoted to the properties of individual compounds. In this lies its
chief value. ~Besides giving methods of preparation- and chemical reactions of
the wvarious classes of compounds, il also discusses the theoretical basis of
the structures and reactions given where there is any doubt about them. This
part Has been very well done in the volume here which covers azo and
diazo compounds, triazenes, tetrazenes, pentazdienes, azoxy derivatives, hydra-
zines, hydroxylamines, oximes, amidoximes and azides both in the aliphaiic
and aromatic divisions. A number of representative compounds are also .
discussed and a few details cgiven for a considerable number of others. There
is a partial author index, and over 4000 references, which are c¢ollected
together at’'the end of the various sections, and easily located by a footnote on
every page. The general getup of the book is very aliractive and at -the
present rale of exchange it is not dear. A very serious weakness, however,
is the very large numbker of minor errors in references, formulae, ete. which are
found on nearly every page, eq., "Kukbride and Niwish” and “'Kukbride and
Nowish” for “Kirkbride and Norrish” and in the last Section only 72 references
in ihe bibliography- corresponding with® 75 in the text. Nevertheless this
volume may be worthwhilg- for workers specialising in this field.-

The Electronic Theory of Organic Chemistry. By M. . S. Dewar. Oxford’
University Press, 1948, 324 pp. 30/-

- I

In recent years & number of bocks have been published on the electronic
theory of organic reactions but Dr Dewar's book’ differs from these in that in it
the earlier theories have been reformulated and extended on the physical
basis of the molecular orbital thecry. This zlone makes the bock worthy of
careful study, ' '

The first four chapters which deal! with the quantum theory of valency
and of reactions, some properties of bonds and the general principles of the
slectronic theory are most lucid and should be of as much interest and value
1o the physical and inorganic as to the organic chemist. The first chapter also
includes & valuable discussion on ihs relationship of the valence bond (res-
onance) and molecular orbital approaches o the problem of molecular structure
and the non-mathemalical’account of the molecular orbitel theory as applied io
carbon in its different modes of combination.is the best yet seen by the
raviewer-

In the rest of the bock the general theory is applied to replacement and
addition reactions, to aromatic compounds, molecular rearrangements,
radical formation and reactions and to colour in organic compounds. The
suthor has been able lo cover a very wide field in a book of moderate
dimensicns by assuming a general knowlsdge of the reaclions on the pal_'t of
the reader and so resiricting the discussion o theories of their mechanism.
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Whether ane &grees or not with the thearelicel views put forward and the
mtiirpreianons pul on published work, the book is a mast stimulating ene 1o
read, ) ’

The suther has adopled the convenlicn of signs first suggested by Sir
R. Robinson for dencting lhe direction of polarisaiion due io Inductive and
Eleciromeric Effects. Since this system is the reverse of that used by Ingold and
his school and by most suthors of books on this subject, scme confusion is
likely {o occur. It is unfortunaie that agreement has not yet been reached on
such matlters between workers in the same fisld in England. The same is true
of the symbolism used in connection with replacement reactions, which is
different in this bock from thal commenly used in the original literature on the
subject.

The book is written in an interesting siyle and is well printed on good
quality paper. There are some errors in formulae and equations but most of
these are obvious and would not cause misunderstandings. This book should
certainly find a place in the library of at least every corganic chemist who is
interested in the development of the theory of his subjeci.

—IP.

NEW ASSOCIATES ELECTED‘) 20/5/49.

BLAKLEY, RAYMOND LEONARD. M.Sc.--Since gradualing in 1947 Mr. Blakley
has been carrying out biochemical research at Canterbury Agricultural
College, and more lately at the Medical Schoel, Dunedin, follewing the
award of a Research Fund Fellowship.

CAMPBELL, ARTHUR DEREK, M.Sc.—Afler compleling his degree Mr. Campbell
wes appoinied Assistant Lecturer in Chemistry al the University of Otago.

“FITZGERALD, LESLIE HAROLD, B.Sc. (Lond.), A.RILC—AfHer twenly years
as chemist with J. Lyons & Co., London, Mr. Fitzgerald is now chemist
to Griffin and Sens Lid., Lower Hutt

HARRIS, PETER GRAHAM. M.Sc.—Mr. Harris has been associated with the
Dominion Laboratory. Wellington, for the past six years on the analysis
of paint, building materials and latterly rocks.

JOHNS, ALAN TUTTON, MSc.. Ph.D. (Cantab.—Aller serving with the armed
farces for five years, Dr. Johns tock his Ph.D. at Cambridge, and is now
Bicchemist at the Plant Chemistry Laberatory, Palmersion Nerth.

LEVER-NAYLOR. PETER, B.Sc.—Mr. Lever-Naylor has spent the past four years
with New Zealand Milk Preducts Lid., and is now chemist in charge of the

Laboratory.
RICHARDSON. GEORGE MAXWELL, MSc. (Lond), Ph-D. (Lond)—Dr

Richardson has specialised in Biochemical Research, and is now Research
Qfficer with the Department of Health, Medical School, Dunedin.

ROBB. FAMES. B.Sc,—-Mr. Robb has been Works Chemist at the Glendermid
Tannery, Dunedin, since November, 1945, .

VEREJONES, NOEL WATERMAN, B.Sc. {Lond.), A.M.I, Chem.E.—Mr. Vere-Jones
has been Chemist to Messrs. Truman, Hanbury & Buxien, London, and
Production and Technical Manager with Bengers Lid., Engiand. He is
now a Senior Chemical Engineer wilth the D.S.LR., Wellingicn.
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ABRIDGED MINUTES OF A MEETING OF COUNCIL-IN-PERSON OF THE
N.ZLC. HELD IN THE BOARD ROOM. AUCKLAND UNIVERSITY COLLEGE.
ON TUESDAY. AUGUST 23rd. 1949, AT 2.30 pm

Present: Professor ], Packer (President), in the chair; 8. G. Brooker, Auck-
land delegate; j. L. Mendeno, Wellington delegate; F, H. G. Johnstone, Canter-
bury delegate; O. H. Keys,” Qtago delegate; and W. G. Hughson, Hon General
Secretary.

Also present by invitation were Dr. ]. K. Dixon, immadiate past president;
Dr. F. B. Shorland, Chairman, Wellingten Branch; - B. E. Jacksen, proxy for
Auckland. '

- Conference, 1949.—Mr. Brocker reporied on the 1949 Conference, which
had just commenced. He pointed out that of the Australian Delegation Dr.
I. W. Wark was a former Vice-President of the Royal Australian Chemical
Institute, and Dr. A. L. G. Rees was Editor of the Institute's. Journal. The
President suggested that for future Conferences we ask the Australian Institute
to nominate representalives.

Conference, 1950.—Canterbury stated that they were prepared to undertaks
the orgenisation of Conference 1350.

Resclved, Auckland/Otaqo That Council conlirm the nomination of Pro-
fessor Packer and Mr. L. Wilkinson to the conference 1950 Committes, that the
_Canterbury Branch be asked to nominate three more members, that the
R.LC. (NZ. Section) be asked o nominate two members, and that the Con-
ference Commitiee be given power to co-opt further members as required.—
Carried.

Eighth Pacific Science Congress—Resolved, Otago/Wellington: That Pro-
fessor Scper be asked io prepare a statemeni in support- of cur previous
resolution “that future Congresses include a Division of Physical Sciences or
@ Division &f Chemistry,” showing how his suggestion fer a symposium cn
“Chemical Indusiry in the- Pacific Basin” could be incorporated in such a
Division—Carried. . . .

Employment Committee.—Branches reported very little support for the
employment. of students in indusirial laboratories during vacations. Mr. G, M.
Smith 1o be asked io draft a reply to the Educalion Department setling out
rates of remuneration for Technical Assistanis and Technicians.

Examinations Committee.—The minutes of the Twellth Meeting of the
Examinations Committee held on August 8th, 1949, were submitted to Council.
Resolved, President/Canterbury: That in additiorn io Elementary. Bactericlogy
(which was approved at the May meeling of Councill three further optional
subjects be approved for the Laboratory Assistants' Examination, viz: Librarian-
ship and Typing; Foreign Language Translation; Electronics; 'and that the new
Otago Committee be asked 1o prepare prescriptions for all four subjects.—
Carried.

Resolved, President/Wellingion: That CounZil accepts the récommendation
of the Examinalions Committee that candidates should net be permitted to
nominate special optional subjecis bul’ that additions may he made io the
syllabus as decided from lime to time.—Carried.

New Committee: Mr. Keys announced the new Otage Committee .as
follows: Messrs. C. C. Roberts (chairman), G. B. Beath, A. D. Campbell, R, W.
Green, H. G. Woclman and O. H. Keys. (Members of ald and new committees
metl during Conference.)

Journal: Resoived Auckland/Canterbury: That we publish the List of Mem-
bers biennially (nex! issue early in 1950), that we advise the Secretary, R.IC.
(N.Z. Section) accerdingly, and that the Journal Commitiee be asked to super-
vise the production of a separale publication and neot as part of the Journal.—
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Carried.

Salmon's quote for 300 copies {24 pages plus cover) was £30/5/- {exempt
from Sales Tax). Mr. Keys suggested getling guotes from elsewhere.

Bound volumes of the Journal were exhibiled—1936-1948, 2 volumes. Cosi '
of binding, £3/5/-.

Reprinis.—Resoived Wellington/Otago: That our policy with regard to
reprinis be amended to allow 25 reprints {o the author, and none for Council.
Exira reprints o be ordered as required and paid for by recipient—Carried.

Industrial Chemical Essay Prize.—Mr. Brooker raised the matter of altering
the Regulations governing this award (see Regulation 3) in accordance with
suggestions put ferward in August, 1947.—It was decided to consider amend-
ments after June 30th, 1950, the closing daie of the nexi award.

Publication of Names of Applicants.—The policy of publishing names of
applicants for membership in the Journal as raised by the Olago Branch was
“not favoured by ihe other three Branches,

Becounts for Paymenl—Accoums totalling £166/18/9 were passed for
payment.

Food Parcels,—Dr. Dixon reported on receni communications with Dr.
Ellingham as sei cut on the Agende for the General Mesling. All Branches
are conlinuing to support the scheme and Dr. Dixon asked that a parcel be
forwarded to each of the 24 names cn the list in order to arrive for Christmas,

Amendments to Rules.—Rule 8. 2: Resclved Otaqo/Cantez.rbury: That the
following words be added to Rule 8.2: "or for a lotal period of al least seven
years in a laboratory approved by the Council."—Carried.

Regulations governing 1.C.I. Prize: I was generally agreed that-the LCL
prize should be awarded to a member only once and Canterbury was asked
to draft a c]ause to this -effecl,

Rule & A leller from Dr. Gardner stated that he had been conmdering the
whole question of Membership Rules, and if Council was agreeable he would
attempt a re-draft for submission in the first place lo the Membership Com-
mittee. Resolved, President/Canterbury: That Dr. Gardner be thanked for
his offer and be asked to proceed as suggesied—Carried.

Superannuation Schemes and Contracls of Service.—A few replies only
had been received but Otage ielt both schemes were well worth while aven
if the application is ¥mited. Dr. Dixon to report to the General Meeling.

Newsletler.—Council appreved Mr. J. A, D. Nash as Editor for 1949 for
the Newsletter for “Chemistry and Industry,” but asked that Branch Editors
supply brief noles on recent local developments.

Patents Committee—Dr. Shorland was preseni fo enlarge an the report.
Resolved, President/Canlerbury: That the Palents Commillee be given autharity
to approach the ‘Secretary of the Public Service Commission in order to stress
the need for a fully qualilied chemlst on the staff of the Patent Office.—Carried.

Membership.—Resolved, Auck]ﬂnd,”WeI]mgion That Mr. M. L. McGlashan
of Canterbury Universily College be granted leave of absence with remission
of subscription while he continues his studies abread.—Carried.

Resolved, President/Canterbury: That the resignation of Professor Mellroy:
now of Ibadan University, Nigeria, be accepted with regret.

Reciprocity.—N.Z.J.C. and R.I.C.: This maiter was hald over. It is hoped
lc have a repori from Mr. F. [. T. Grigg for the November meeling.

Professional Chemical Institute Liaison Service (PCILS):: A number of papers
from Dr. Ellingham, Secretary of the RIC. London, have been sent to the
President and the Otago Branch. Papers handed 1o Mr. Brocker, Journal Editor.

o
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Bookplate.—Professor Packer presénted a number of suggesled forms of
Bookplate submitted by the Caxton Press, Christchurch.

Resolved, Wellington/Canterbury: That Council adopt the Bookplate with
tha Instituie Seal at the top and with lhe neme of the Institute below; printed
on grey paper, and that the President be asked to order Z00 copies as per
sample.—Carried:

Assistant-Secretary.—Resclved Canlerbury/Auckland: That Mr. Arthur P.
Oliver of the Dominion Laboratory, Wellington, be appointed Assistant to the
General Secretary of the Institute—Carried.

U.N.ES.C.O.—Report A. 168/26 received and referred to Branches parti-
cularly the secticn on “Food and People’’—Branches to consider this in their
1950 progarmme—exira copies of booklet available at 4d.

International Conference on Biochemistry.-—Dr. 1. J. Cunningham has replied
stating that he will represent the Institule at the Conference in August, 1949.

Compounded Subscription—To be raised at the General Mesting.

U.N.E.S5.C.0. Travel Funds.—The President stated that in cerlain circum-
stances money was made available by UN.ES.C.O. 1o enable officers of Inter-
national Societies to attend Conferences—Secretary asked lo seek {urther.
information.

MINUTES OF A GENERAL MEETING OF THE NEW ZEALAND INSTITUTE OF
CHEMISTRY HELD IN THE CHEMISTRY LECTURE ROOM. AUCKLAND
UNIVERSITY COLL;:GE, ON WEDNESDAY. AUGUST 24th, 1949, at 2.30 p.m.

Presgent:
The President, Professor J. Packer, in the Chair, and about 65 members.

Grestings:

The Hon. Gend. Secretary was asked to send the greetings of the meeling
and best wishes for recovery of health to Mr. W. Donovan and Dr. H. Q.
Askew.

Other Institutes:

The Hon. Gen. Secretary was asked fo reciprocate the cordial greetings
roceived from Dr. Ellingham, Secretary of the Royal Instituie of Chemistry,
London.

The President intimated that he would ask Dr. 1. W. Wark, Head of the
Australian delegation to the Conference, to convey o the Royal Aus!rahan
Chemical Institule (of which he is & past Vice-President) the congratulatiors
of the New Zealand Institute of Chemistry on the conferment of the title
“Royal.”

Dr. Wark will also be asked 1o teke beck with him to the Royal Australian
Chemical Institute the geod wishes and greetings of the New Zealand I[nstitute
of Chemisiry.

Presidential Remarks:

In opening his remarks Professor Packer referred to the death of Sir
Thomas Easterfield, who was the second President of the Institute. Members
slood in honour of his memcry.

The President then sketched the present position of the Institute with
its membership of 377, noted the large number of new members joining
reqularly, and the elevation of three of our Asscciates o the Fellowshlp, Mr.
W. L. Barr Mr. J. I. 8. Cornes and Mr. H. H. Edwards.
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Afler several other items of inierest such as the Bookplate and the Annual
Newsletter for “"Chemistry end Indusiry,” the President led up io his most
importani announcement:—

1st LCI. Prize Award to Prolessor Briggs: The President ouilined the terms
of the Award and read a cablegram irom Professor Heilbron. Council had made
the first eward of the prize to Professor Briggs of the Chemisiry Depariment,
Auckland University College. This information was received with acclama-
fien end a resoluticn of congratulations wes similarly carried with applause.

Reports of Sub-Commiitees of Council;

Reporis covering the twelve-month period between Conlerences were
submitted by sixteen commillees or representatives of Council.

(These heve been set oult in full on the Agenda Sheets A.169 to A.173,
axira copies of which are aveilable from the Hon. General Secretary.)

Points arising from the reports were as follows:—

Conference: Mr. G. L. Calnan, Conference Secretary. said there had been
204 registrations bui five had with drawn, so the double century was barely
attained. -

Resalved—Mr, L. Wilkinson/Dr. C. R. Barnicoat: That a very hearly vote
of thanks be accorded the members of the 1949 Conference Commiitee, and
that they be congratulaied on an excellently corgenised and well-run Confer-
ence.—Carried wlih acclamation,

Dr. Annell wished especially to record the thanks of the visiting ladjes -
who very much appreciated the welcoming gift of flowers.

The President announced thei Cenference 1950 would be held in Chnst-
church.

Contracts of Service: Mr. O. H. Xeys and Dr. M. M. ‘Burns thought that
the contract would be very valuable to some chemists and Dr .Dixon and his
committes were congratulaled on their production.

Employment Committee: Mr. G. M. Smith thought the Public Service Com-
mission might be asked to advise our commitiee of vacancies being advertised
for chemisis.

Professor Packer stated thal in each cenire the commitiee now had three
representatives from the University, indusiry and Government respectively.

Examinations Committee: This committes has been developed in Welling-
. ton and this year 26 applicants are sitling 53 subjects, Other members of the
Institute ere selling papers and supervising the exammalmns for Laboratory
Assistanis.

A Dunedin Committee under ihe Chairmanship of Mr. C. C. Roberts will
take over the work afler the November 1949 Examinations.

Finance: )

Mr. Griffin asked how a payment for the Combined Ceonference 1949 should
appear in the N.Z.IC. Slatement of Receipts and Paymenis. It was explained
that en advence had been' made io the Conference Commiliee and charges
had come lc hand for Conference Publications.

Journal: .

The Ediler, Mr. 5. G. Breoker, stated that since lhe publicalion of his report
Council had approved the biennial publicalion of the List of Members—next
issue ebrly in 1950. A set of the newly-bound velumes of the Journal and
reprints of Dr. Shorland's recent review on Researches on Fats and Related
Constituents were on display.
Membership Committee:

Resolved—Professor Packer/Mr. G. A. Lawrence: That a letter of appre-

3
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ciation be sent to the three members of the Membership Commitiee thanking
them for the work done. in considering the .qualifications of applicants for the
Associateship and the Fellowship.—Carried.

{The members of the Committee are Mr. W. A. Joiner {Wellingtcn), Dr. R.

Gardner (Dunedin), and Dr. L. H. Briggs (Auckland).)

Mr. Griffin raised certain points relating o Rule 8 and the reguirement
that applicants obtain a University Certificate when applying for membership.

Rule 5 and Regulation 8 ‘were then cited. On the suggestion of Mr. .
Lambert it was decided io ask Mr. an‘fm to- Iorward his points to Council
for consideration.

Patents Committee:

Dr. Shorland and Dr. Nauen discussed the d]ﬂtcu]ues of providing copies
‘of chemical patenis o interesied members.

Dr. Sherland said topies would be available in each centre and allenhon
could be drawn tc the relevant patents.

Professional Status Commxttee

Mr. I. Ricketts, convener, said this committse was recently set up in the
Auckland Branch but was already considering matiers of interest to members.

Salaries: .

Dr. Dixon said there had been no major activity by this committee during
the year.
Standards Institute Council: .

In addition to his report as submit’ed in the agenda, Mr. G. A. Lawrence
explained some of the activities o'f the Standards Council and said there was
‘a proposal o form a Physical Committes on which he thought a number of
problems would concern chemlsts The matier was referred to Council for
consideration.

Standards Institute Committees:

Mr. M. L. H. Stewart supplemented his long report with a suggestion that
more active work should be proceeding in the matter of timber preservation.

Resalved—Mr. M. L. H. Stewart/Dr. |. C. Andrews: That the N.Z.1C. feeis
that with the increased use of pinus radiata and sap timbers a more positive
aftitude is required towards timber preservation and in consequence requesis
its representalive on the Standards Council (Mr. G. A. Lawrence) to place
the NZLC. views before the Standards Institute Council~—Carried.

Superannuation Schemes:
Dr. Dizon asked it there was any demand for such a scheme.

Most members seem already satisfied but it was agreed -that Branches
should communicate the names of any interested members to Council.
UN.ES.C.O.:

Professor Packer said that Counc1l had recommended that Branches con-
sider discussion groups on ""Food and People” during 1950,

Dr. A. T. Johns asked i#f UNESCO would sponsor iranslations from Russian.

The Hon. Gen. Secretary was asked to see Mr. D. Cairns of the National
Commission for UNESCO in N.Z. with regard to this queslion.

Mr. Griffin asked that Council approach the National Commissioner for
UNESCO with the suggestion that Dr. H, N. Parton be seni round New Zeasland
to discuss UNESCOC affairs at specially arranged meetings,

Resolved—Mr, ©. H. Keye/Dr. H., E. Annett: That all reports from sub-
committees be recelved and adopted snd that Secretaries and members of
commitives be thanked for the immense amount of work done on hehalf of the
Institute —Carried with applause.

A
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Food Parcels:

The thanks ¢f the- R 1.C. were acknowledged in a leller from Dr. Ellingharm,
Secretary of the RIC.

The Industrial Chemical Essay Prize:

The Presideni staled that this prize was now of the value of £25 and the .
next cempetition ¢losed on June 30th, 1950.

Vice-Presidential Election, 1948:

Mr. X. M. Grillin moved the lollowing meclion as sei out on the Agenda
for the meeting {(A.174):—"Tha! this general meeling‘of the N.Z.I1.C. condemns
the action of the Wellinglon Branch Commitiee in making a nomination for
the Vice-Presidency alter the Auckland Branch had, with the approval of the
Wellington Delegate, and without objection from the Wellington Branch, in
accordance with the eccepied praclice faithfully honoured by Auckland in the
past, been asked to make a nommauon and had in annua! general meeting
made and notified a nomination.”

Mr. A. L. Odell seconded the motion "'pro forma.” .

In speaking to the moilion Mr. Griffin then read out a slatement which
is on record and which was forwarded previously to Council and to the
Wellingten Branch.

The Chairman then made a briel genera! statement following which Mr.
Q. H. Keys moved and Mr. 5. R. Sieman seconded the ifollowing amendmeni:—
That this meeling regrets the prolongation of differences of opinion as to the
mode of nominalion of the Vice-President in 1948 and calls upon members
to leave the matter es constilutionglly determined by Council after consultation
wilh the Branches.

The amendment was put (o 1he meeting and was carriad unan:mously
on the voices. :

After a. brief dlscusszon on lhe amendment as the subsiantive monon
Professor Worley moved and Dr. Annett secanded: That the metion be not
put and that the mesting proceed to the nexti business on the Agenda.

This motion was carried, Mr. Keys cnly dissenting.

Reciprocilty between N.ZIC. and R.L c.t

The President stated that Journals and publlcai:ons were now being ex-
changed with the R.IC. and with other Empire Instilutes under the “Professional
Chemical Inslitutes Liaison Service” {P.C.IL.S).

Life or Comwounded Subscription:

Several members spcke in favour of such a scheme provided the neces-
sary salequerds wers instituted,

Resclved—Dr. |. C. Andrews/Mr. H. H. Edwards; That this annual meeting
recommends to Council that it re-examines the question of compounded sub-
scriptions with a view lc making provision for members over fifty years
of age to be eligible for payment of such subscriptions with such safequards
as are necessary to prolect the interests of the Institute.—Carried.

Asgsistant-Secrefary:

The Presideni announced that Council had appbinled Mr. A. P. Oliver,
Assislani to the Hon. General Secrelary.

Duties of Regisirar:

The Hon. General Secretary oullined the work reqularly underiaken by
the Registrar staling thal over a period of 12 menths 700 letters were
received or despatched. Much of-this work was re-direcled to sub-commitiees
but the Registrar had to keep conlinuous- touch wiih items such as applications
for enrolmen! as members, elc. The other main activity of the Regisirar
was the keeping of the financial record for the Institule and the production
of the annual balance.
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Mr. Griffin expressed ihe hope that the newly-appeinted Assistant ‘Secreiary
would be asked to aftend to all applications.

Resolved—Dr, F. Nauen/Mr. F. H. G. Johmsione: That this mesting express
its appreciation of the work and interest of the Regisirar over the past year.
Speech Training:

Professor Worley commented on the poor oratorical efforis of a number
of the Conlerence lecturers and of members participating in the discussions.

Dr. Annett and Mr. Griffin supported Professor Worley's suggestion for a
courge in speech therapy and the meeting lcudly applauded this general
attitude.

Nominations for Office:

Dr. M. M. Burns suggested to Council thal any Branch putting forward a
rominaticn for an elective position should forward with ithe nomination a
supporting stalement setting oul the record of the nominee in Institute aHairs.
This would be forwarded to Branches through™the Hon, General Secretary,

4

Personai and General

Mr. S R. Siemon, Lecturer in Apphed Chemistry, Canterbury College, has
been appointed Brarch Editor in succession to Mr M. L. McGlashan, who is
going overseds.

Mr J. Brown, Biochemist at Auckland Hospilal, and sub-editor of this
JTournal, left last month lo do postgraduate work at the Royal Inhrmary,
Edinburgh.

We were glad to have the opportunity of meeting Dr. A. L. G. Rees, Editor
of the Journal of the Royal Australian Chemical Institute, at the Auckland
Conference.

Mr. J. Vaughan, M.5¢c. (Wales} arrived recenily from Great Britain to take
up & lectureship in Organic Chemistry at Canterbury University College. He
graduated in 1941, when he went B2 a resesrch chemist to the Armament
Research Department of the Minisiry of Supply. In 1946 he became ressarch
chemist to Crookes Laboratories Lid,; from 1947 to 1949 he was lecturer in
chemistry at University College, Swansea.

Qur next issue will contain a full transcript of Prof. Pac:ker's Presidential
Address lo the Conlerence in Auckland. His subject was “'Electronic Theory
of Organi¢ Chemistry,” in which field he is particulerly well versed.

Advance orders are now being‘received for the Proceequs of the Seventh
Pacific Science Congress, which will be published in six or seven volumes.
It is hoped to complete-printing by March 1950, Further information may be
obiained from the Secretary-General, Box 27, Newmarket, Auckland, S.E.1.

P

The Industrial Chemical. Essay Prize to be awarded next year will be of
an incressed value of £25, conditions being clherwise as set out in the Rules
and Regulations, pages 17-18. The closing dale for the receipt ol entries is
30th June nexi. .

An active Wellington Committes, convened by Dr. J. K. D:xon has drawn
up a form of contract for service, and has also reported on superannuation
schemes. Copies of both are available from Branch Secrelaries.

_Dr. E. W. R. Steacie, F.R.S, Director of the Divisicn of Chemistry,
National Research Council, Ottawa, has been elected President of the
Chemical Instituie of Canada, In 194446 he was Deputy-Director of the
British Canadian Atomic Energy Project.

L
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Latest
BE]NHOLID Books

Kelloy: CATION EXCHANGE IN SOILS (A.C.5. Monograph), 1948,
about 40/6.

History; exchange material; exchange egualions; principles of ex-
change; exchange copacily and kind in  various soil types;
datermination of exchangeabls cotions; soil properties; identi
fication of -clay materials.

Lysaght; INDENTATION HARDNESS TESTING, 1949 __ aboul 49/8

Detailed, specilic and thoroughly practical book on the funda-
menials of hardness,.testing dnd hardness testing melhods.
includes photographs of equipment described and metals lested,
as well as helpiul -supplementary tobular data ond charts show-
ing hardness numbers, conversion tables and specifications for
hardness tesis.

Manteli: TIN: ITS MINING, PRODUCTION, TECHNOLOGY. AND
APPLICATIONS (A.C.S, Monograph), 2nd ed.. 1949 about 905/-
Second edition of a vealuable and comprehensive monegraph,
which has long heen ouf of print. The book has been com-
pietely revised, bringing up io date all aspects of {he subject,
from exiraction techniques up i and including cll detailed
industrial applications. >

Jacobson: ENCYCLOPAEDIA OF CHEMICAL REACTIONS—VolL
II: 1949 aboul 95/-

Recclions of Cobali, Columbium, Copper, Didymium, Disprosium,
Erbjum, Fluorine, Gadolinium, Galium, Germanium, Geld, Hai-
nium, Hydroqen: Ilinivm, lodine, Iridium.

Flosdorl: FREEZE DRYING, 1548 about 57/-

A technical siudy of the basic principles and praclical epplica-
tiona of the new technique of drying food and medical products
by freezing them and sublimating the water vapour under high
vacuum. .

Riegel: INDUSTRIAL CHEMISTRY, 5th ed.. 1949 .. about 57/-

Ravised and enlarged edition of the basic textbook on industrial
chemisiry and lhe manufacture of chemical products.

-

Copenhaver & Bigolow: ACETYLENE AND CARBON MONOXIDE’
CHEMISTRY, 1949 . about 95/-
The first complete book on the new and famous “Reppe’’ chem-
istry; @ wholly new lype of, organic chemisiry developed and
atilized by the Germans in World War If }

ALL AVAHNABLE NOW..OB SHORTLY. ON TEN
DAYS' APPROVAL.

Wrile 1o:

TECHNICAL BOOKS LTD.

P.0. BOX 318, TE ARO,
_ WELLINGTON
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res-ponsible
analysis. ..
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HERE are good reasons for preferring ‘AnalaR’ reagents. Long specialised
experience has devised the best ways to make them, and the best plant to
make them in. Analytical laboratories specifically equipped for the work -
control the raw materials, the pracesses of manufacture and the finished pro&uct.
The maker’s reputation rests upon them, and guarantces them. For laboratories

undertaking itnportant and responsible work the standard analytical materials ate

‘ANALAR’ REAGENTS

Each conforms to published specifications and is
labelled to show the maximum limits of impurities.

THE BRITISH DRUG HOUSES LTD.

POOLE &.0.H. LABORATORY CHEMICALS GROUP ENGLAND



Imperial Chemical Industries provide a wide
range of surface active agents for use in every
branch of industry. ‘

LISSAPOLS
A range of anionic and non-ionic detergents
and wetting agents for use in textile and
leather processing, metal degreasing, pickling
and electroplating. Lissapol is a registered
trade mark of Imperial Chemical Industrics.

“ASTOL” A & “WESTROPOL”

Solvent emulsions specially designed as spotting
agents for the laundry, dry cleaning and textile
industries. :

- “CELLOFAS”

Cellulose derivatives for producing durable stiff
finishes on textile materials and for the pre-
paration of emulsions,

A special grade “EDIFAS” is supplied for
foodstaff emulsions.

“APHROSOLS”

Foaming agents for use in fire-fighting and
the production of light-weight concretes.

IFull particulars may be obtained from:

IMPERIAL CHEMICAL ‘INDUSTRIES
(N.2)), LTD,, :

" Union Hopse
1 s
6 The Terrace, Quay Street,

Wellington. Asckland
P.G. Boxr 990, P.O, Boxr 900.
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COSMETICS. Teepo! is an excellent water-soluble, auxiliary emulsifier
in the formulation of all oil in water type emulsions.

SOAPLESS SHAMPOOS AND LIQUID SOAPS. Teepol based products
are neutral in solution, efficient in detergency, free rinsing and perform
equally well in soft or hard water with complete absence of insoluble
deposits.

FOAM BATHS., Teepol gives stable and persistent foaming products,,

LIQUID STOCKINGS. The dispersing power of Teepol aids in the
formulation and” stability of the product. Wetting power assists
application.

TOOTH PASTES. Teepol confers excellent wetting, spreading and
detergent properties.

SHAVING CREAM. Teepol gives superior wetting power,

Write to your mearest Shell Branch for specific techmical information.

NG Z

The Shell Company of New Zealand Limited (Incorporated in England)




“Service To Science”

Townson & Mercer, Ausiralia, Limited,
Lendon, Sjrdney, Melbourne and Bris-
bane, take pleasure in advising all Scic_en-
tists that they have opened a Warehouse
in Chrisichurch under the name of
Townson & Mercer (N.Z.), Lim'ited, address
P.0O. Box 1254, specialising jr; Chemical, -
. Physical, Bacteriological, Pathological,
Metallurgical, School ond all General
Laborcxtary Requirements. They offer «a

quick, efficient and courtecus. service.

All inquiries quickly attended to.

Townson & Mercer
(N.Z.) LTD.

124 LICHFIELD STREET, CHRISTCHURCH
' P.O. BOX 1254,




We are nox}v in a position to give prompt delivery
of many specialised items of Laboratory equipment.
Some typical items are listed below:

COLORIMETERS
Inexpensive Test Tube Photoelectric
Colorimeter.
Hilger Absorptiometer.
‘Lumetron Photoelectric Colorimeter.
LABORATORY LAMPS
Burton Table Model Microscope Lamps.
pH METERS
Industrial, Laboratory, and Line-operated
Spare Beckmaon parts.
DEMINERALISERS
Bamstead Bantam Demineralisers.
STILLS
All glass Strip Action still for cblaining
pure distilled water from steam line.
PYROMETERS -
Immersion, Radiation and Optical.
TEMPERATURE CONTROLLED
LABORATORY EQUIPMENT
Inctuding Steam Sterilisers, Eleciric Hot
Ajr Drying QOvens, Incubators,
Steam, Gas, and Eleciric Auto-
claves, Hot Piates, Constant Tempera-
ture Water Baths.
THERMOMETERS ]
Mercury in Glass, 12" stem, all ranges.
Centigrade and Fahrenheit.
_ VITREOSIL WARE . .
- SUNVIC ELECTRIC CONTROLS
BARRIER LAYER PHOTOCELLS

“Your enquiries will be welcomed. There is no
obligation.

WaigonVigron

. Gincorronarin in new douTe wales}
KELVIN CHAMBERS, 16 THE TERRACE, WELLINGTON.

with Branches at Auckland, Christchurch, Dunsdin
and ihroughout Australia.




B.D. H.

REAGENTS FOR
CLINICAL ANALYSIS

This series of prepared reagents contains the more important solutions
together with special B.D.H, reagents used in conjunction with the
tovibond Comparator to enable tedious analytical procedures to be
carried out quickly and conveniently,

As New Zealand agents for the Loboratory Group of Messrs.
British Drug Houses Lid., we con offer ex stock a compre-
hensive range of their products covering all lines of chemicals
ond testing apparatus,

" Wae can also offer for immediate delivery odequate supplies
of all everyday requirements as nceded in almost every
laboratory. .

Your enquiries will at oll times receive our careful oHention
- and you are cordiolly invited to visit our showrooms at ecither
of the addresses listed below:

THE NATIONAL DAIRY ASSOCIATION
- OF NEW ZEALAND LTD,

THORNDON QUAY, FANSHAWE STREET,
WELLINGTON AUCKLAND,




SUPPLIERS OF :-

MICROSCOPES, BECKS—London.
SPENCER LENS, Binoculars.

KLETT Colorimeters, Spare Cups and
Plungers. '

Microscope Slides, 3 x 1. Plgin and
with cavities.

Microscope Cover Glasses.

- EASTMAN KODAK CO. — Organic
Chemicals.

Mounting Media.
Culture Loops with platinum wire.
Dissecting Needles. Slide Labels.

An excellent assortment of Reference
Books.

Laboratory Glassware.
Scientific Apparatus.

HOPKIN & WILLIAMS Analytical
Reagents.

We have an excellent contact with overseas suppliers
and manufacturers for measuring instruments and
appliances for all laboratory work and we welcome
enquiries.

KEMPTHORNE, PROSSER & 0’

NEW ZEALAND DRUG COMPANY LIMITED

22-26 STAFFORD STREET, DUNEDIN.
Aucklard, Wellington, Christchurch and Dunedin,
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revolutionized the commercial manufacture of sulphuric acid.
Next to water, sulphuric acid is the most important of all
chemicals. Its use is so widespread that the wvolume of its
production is often taken as a barometer of general industrial
activity., In 1859 Glover built the first of the “Glover Towers,”
now such a familiar feature of the chemical works of Lancashire.
He declined to take oul a patent for his invention end was
always teady to show visitors and even competitors how it
worked.

Born at Wallsend, near Newcastle-on-Tyne, in 1817, John
Glowver was apprenticed to a plumber, but studied chemistry
at the local Mechanics Institute to such effect that he secured.
the post of junior chemist in a Tyneside chemical works.
There he invenled an improved method of manufacturing alum,
and at the age of twenty-five became manager of @ works making
sulphuric acid, hydrochloric acid and magnesium carbonate.
While thus employed, he thought out and constructed the
firsi of his towers. In 1861 he became a pariner in the Cerville
Chemical Works, where he remained until his .
retirement in 1882. Hundreds of Glover Towers,
helping to make thousands of tons of sulphuric
acid, stand all over the world as a monument to
the inventive genius of John Glover, British
chemical manufacturer.

No. 18 in the “Ancestors of an Industry” series inserted by

IMPERIAL CHEMICAL INDUSTRIES (N.Z.) LTD.




